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Hisw words grow in meaning can be appre- 
ciated by starting with sabor—which in Europe 
is a wooden shoe. When the wearer of a wooden 
shoe walked about carelessly and destroyed prop- 

erty the wearer came to be 

known as a sabateur. The de- 
Be Alert and struction he caused gained the 
Be Cautious designation sabotage. 

American workmen do not 
wear wooden shoes. Instead, the men in re- 
fining plants wear shoes especially designed to 
protect the wearer. 

Still it is possible to be clad in wooden shoes 
in the figurative sense. Only by caution and men- 
tal alertness can the destruction charged to 
wooden shoes be averted. 

This country is about to pass a gigantic piece 
of legislation, which is designed to throw the 
productive resources of the country into high 
gear for aid to England. Regardless of what men 
think of the move, they must guard against 
sabotage. 

First, they must be careful what they do them- 
selves. Carelessness may result in destruction of 
property. In such a case the workmen, even the 
man in the office, is in effect wearing wooden 
shoes. The call is for speed, and speed too often 
results in accidents. An accident which has no 
connection with deliberate destruction can keep 
a plant as idle as deliberate destruction. 

So the men in refining and natural gasoline 
plants must be cautious about their work. Thus 
they will save time, save property and, above all, 
save lives. 
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It is likely that passage of the lease and lend 
bill will bring deliberate sabotage. Enemies will 
deliberately put on wooden shoes and set out to 
destroy the plants that make instruments of 
defense. 

This prospect calls for the loyal workman to 
be alert. He must watch. When occasion demands 
he must act. Management will provide the course 
of action. 

The full man power of the petroleum industry 
should gear itself to take care of the plants under 
their care. Thus they will serve to good advan- 
tage in a crisis which all men hope will not be 
long lasting. 


Nor until the American people come to a 
proper appreciation of national defense will the 
program match expectations. Since defense con- 
cerns the people of a nation and its industries, it 
is well to discuss ex- 
‘ isting fallacies even in 
National Defense Is a vaitbiaiel devoted 
No Prosperity Jag to this industry. 
Specifically, the de- 
fense program is being adopted as a hope for 
prosperity or an opportunity for one group to 
gain advantage over another. These are sorry 
objectives. 

Since there is guilt at home, the petroleum in- 
dustry can be cited as an example. Too often in 
petroleum circles the demands for defense are 
looked upon as a source of increased consump- 
tion, which in turn is expected to yield higher 
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profits to corporations. Such may come as a con- 
sequence of expenditures, but to whatever extent 
profit is foremost in defense, the program will 
suffer. 

Recently, delegations from two small cities 
bore down on officials in Washington, each striv- 
ing to become the site for a bomber plant. Their 
expressions and their attitudes left no doubt that 
each was more concerned with an increased local 
payroll than with output of bombing planes. To 
each, the building of a war machine plant offered 
hope of prosperity. 

Even a casual reading of the newspapers leaves 
the suspicion that labor groups are using the de- 
fense program as a means of forcing higher 
wages. Labor leaders of that stripe are a hin- 
drance to defense, and should be classed with 
civic delegations which, by bickering, would de- 
lay plant building. 

Even those in official Washington are guilty 
of holding the hope of prosperity above, the true 
demands of the defense program. In several in- 
stances, men have pointed out that the national 
income promises to rise as high as $100,000,- 
000,000 in a year under stimulus of the national 
defense program. 

What corporation gets a profit, what city gets 
a bomber plant, what group gets higher wages 
are trivial matters in a critical period. That 
attitude tends to turn attention to spending as 
a delusion for prosperity while the necessary task 
of making war machines lags. No enemy is much 
concerned with the city in which an airplane is 
put together; neither is it concerned about the 
wage scale of the builders. 

Such matters loom large when men have only 
small problems to consider. If world affairs are 
only half as critical as they are being painted, the 
issue of this day calls for generous thinking 
rather than petty scheming. This is no time for 
men to demand what they would not dare to seek 
in normal times. 


, clash that comes through the advantage 
of standards on the one hand, and the necessity 
of advancement through research, is nowhere 
better shown than in petroleum. Right now there 
is a demand, at least a plea, 
from military sources for 
reduction in the number of 
lubricants for the internal 
combustion engine. That it 
would be desirable to have three or four grades 
of lubricants for the modern motor is evident. 
It would simplify buying, and it would simplify 
storing and using. 

But the making of a better lubricant calls for 
moving away from standards. The laboratory re- 


Struggle Along 
With Progress 





veals the need for change, and out of it comes a 
method for making a better lubricant. Thus an- 
other product is added to a long list. 

That applies to motor fuels as well as other 
products. How can it be avoided without ham- 
pering research? The only answer is that this 
industry and the industries which it serves must 
struggle along with progress. 

The American Chemical Society sets expansion 
of petroleum research at 539 percent in 11 years. 
Out of this has come much of the advance in 
cracking, all of the application of catalysis to 
refining, use of solvents in lubricant manufac- 
ture and so much more that pages would be 
required to record accomplishment. Because of 
research, current output of motor fuel, twenty- 
six billion gallons, could be increased to forty 
billion gallons. 

There may be advantages in having just one 
gasoline or only four motor oils. But there is 
greater advantage in having improved motor 
fuels and better lubricants. 


‘on petroleum industry can be pardoned for 
the pride it takes in its reserve figures, its accom- 
plishment of doubling the output of gasoline 
from a barrel of crude oil, and more recently its 
ability to offer oil as a rival 
of coal tar for plastics and 


And More Will 
Be Added to It 


explosives. 

What is discouraging is 
to have the uninformed ac- 
cept these facts as proof of insufficient supplies 
or inadequate accomplishment. The crude oil re- 
serve figure is being accepted as all the oil within 
these United States. 

No one knows how much oil lies within the 
crust of the earth or how much of it is within 
this country. It should not be classed as limitless. 
That more will be found is certain. There is 
nothing to warrant hysteria. The supply is cur- 
rently as large as the industry can support. 

Furthermore, regardless of where it is found, 
how it is found or by what methods, the petro- 
leum industry is best equipped to do the finding. 
Those who wail can not be trusted with the find- 
ing. That takes optimism. 

Likewise, the industry is best fitted for learn- 
ing how to make better use of whatever oil it 
may find. A barrel of motor fuel from a barrel 
of crude oil can be accomplished. 

The end of crude oil will not halt the petro- 
leum industry. It knows what can be done with 
shale and with coal. These are hydrogen and 
carbon, which are all petroleum technology re- 
quires. 
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Use of Additives in Automotive 


Lubricants: 


F. L. MILLER, W. C. WINNING and J. F. KUNC, 
Esso Laboratories, Standard Oil Development Company 


Onry a few years ago it was predicted that the 
motor lubricant of the future would consist of a 
highly refined mineral-oil base to which smal! quan- 
tities of special chemical agents would be added to 
secure the particular properties desired for superior 
engine lubrication.*® ** Today, progress in this direc- 
tion is so rapid that it appears to be only a matter of 
time until most, if not all, of the predictions are real- 
ized. Many commercial oils which depend largely on 
addition agents for their special performance charac- 
teristics are now available. 

At the present time, lubricating oils are generally 
refined to remove undesired components by some 
combination of distillation, acid treatment, ‘solvent 
extraction, and clay filtration, the extent to which 
the treatments are applied depending considerably on 
the nature of the crude lubricating-oil stocks, the vis- 
cosity grade of the oil, and the qualities desired in the 








* Before the annual meeting of the Petroleum Division of the 
American Chemical Society, Detroit, September 9 to 13, 1940. 
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Temperature-Viscosity curves of two motor oils having the 
same viscosity at 150° F, 
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final product. There are definite limits to the qualities 
which can be obtained, even with the most suitable 
available crude and the judicious application of the 
most modern refining processes. Obviously, no refin- 
ing method can impart to an oil properties which are 
not potentially present in the crude petroleum. With 
certain crudes and under certain conditions, the re- 
fining step may also remove some components essen- 
tial to the best performance of the lubricant. Whether 
for imparting properties not present in the crude, or 
to replace components removed in refining, the use 
of a proper additive offers a means of obtaining the 
desired qualities. Furthermore, an additive often 
makes it possible to secute certain properties econom- 
ically which are very costly to obtain by refining 
methods. 


Demands More Severe 


These factors naturally would have promoted the 
use of additives, even had lubricant requirements 
remained constant over the past decade. However, 
demands on lubricants have become constantly more 
severe, since automotive manufacturers have been 
continually increasing the specific power output of 
their engines. As the amount of power obtained per 
unit volume of piston displacement has increased, 
operating conditions have become more severe and 
the temperatures of pistons and valves and the pres- 
sures on rings and bearings, etc., have also been 
increased. Consequently, the present-day lubricant is 
not only exposed to greater deteriorating influences, 
but it is simultaneously required to carry greater 
loads. In addition, in many engines the lubricant is 
being employed to an increasing extent to cool hot 
piston surfaces and keep them from overheating, a 
responsibility formerly entrusted largely to conduc- 
tion, via engine parts, to the cooling water. The 
resulting increase in the severity of service require- 
ments has, in general, added to the advantages to be 
obtained by the use of additives in the lubricant. In 
the case of certain engines, satisfactory operation 
under severe conditions on ordinary mineral oils has 
become almost impossible, and the use of particular 
addition agents is essential. 

The principal properties which determine the suit- 
ability of petroleum oils for the lubrication of engines 
may be considered essentially to be: 


(1) Viscosity and Volatility; 
(2) Viscosity-Temperature and Low Temperature Flow 
Characteristics; 


(3) Chemical Stability; 
(4) Detergent and Sludge-Dispersing Ability; 
(5) Oiliness and Wear Characteristics. 


The relative importance of these different charac- 
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TABLE 1 


Effect of Polybutene on Viscosity and Viscosity Index 
of Motor Oils 


























VISCOSITY, SAYBOLT SECONDS 
II 
130 V.I. Oil Contain- III 
| I ing 1.6% Polybutene| Oil II Without 
} 105 V.I. (Same Viscosity at Polybutene 
Temp. °F SAE 20 Oil 210° F. as A) (105 V.I.) 
_ SOP eee 32,000 12,000 7,000 
eee 5,200 2,800 1,450 
ca ware «eRe bl 920 650 330 
ES ee 351 280 150 
TS aieig af 168 150 8&4 
Saree 56.5 56.5 43.5 
lc dee al ts ent 38.7 39.5 34.5 
| 
we . s? 
- a 
- 
i L 50 
J 
° 
20 JJ 46 N 
+ & 
8 4 5 > 
2 = 
3 a. 
8 a 
> J o 
45 ao 
> 
o < 
4 a) 
L 435 











CONCENTRATION OF POLYMER (%? 


FIGURE 2 


Effect of polybutene on viscosity and viscosity index 


can be modi- 
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teristics, and the degree 
fied through the use of proper 
basis of this paper. 


1. Viscosity and Volatility 

It is necessary that a motor oil have the proper 
viscosity to maintain a fluid film under operating con- 
ditions. At the same time, its volatility should be 
low enough to prevent excessive evaporation from the 
hot piston and cylinder walls, since an oil film ade- 
quate for proper lubrication must be maintained at 
all times if the rubbing surfaces are to be protected 
from damage. Low volitility is also desirable to keep 
oil consumption at a minimum. Optimum volatility 
for a given viscosity level can be obtained through 
efficient fractionation and choice of crude, and is 
one of the few properties of an oil which cannot. be 
modified advantageously with additives. 


2. Viscosity-Temperature and Low Temperature Flow 

Characte ag 

a. Viscosity-Temperature Characteristics 

The viscosity of motor lubricants is extremely 
sensitive to temperature changes. This is illustrated 
by the viscosity-temperature curves shown in Figure 
1 for two representative types of oil. The oil should 
maintain a relatively high viscosity on the cylinder 
wall and pistons at high temperatures, since it is this 
property which largely insures satisfactory lubrica- 
tion and good oil consumption. At low temperatures 
such as prevail in the winter time, however, the vis- 
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cosity should be kept relatively low, since the vis- 
coscity under these conditions is the principal factor 
in determining the ease with which the engine may 


be started. If it exceeds certain limits, starting will 
be either extremely difficult or impossible.” * In other 
words, an oil of low viscosity-temperature coefficient 
or high V.I. (viscosity index) is desirable. 


Choice of Crudes 

By the choice of proper crudes and by suitable 
selective refining, motor oils of 80-100 and even 110 
V.I. can be prepared economically. It is not practical 
to obtain higher viscosity indices by these methods 
except in special cases. On the other hand, it has 
been found possible in recent years to improve the 
viscosity index materially through the use of rela- 
tively small quantities, in the order of one to five 
percent, of certain types of high molecular weight 
polymeric linear chain compounds, and premium- 
quality motor lubricants are now being made success- 
fully by such means. Certain butene polymers have 
been particularly effective for this purpose, and 
their properties and use have been described pre- 
viously.*® ** 2° Their effectiveness is illustrated sim- 
ply by the data shown in Table 1 and Figure 2. 
Column 1 in Table 1 depicts the viscosity-tempera- 
ture characteristics of a 105 V.I. paraffinic SAE 20 
motor oil as produced by conventional methods, and 
Column 2 represents a 130 V.I. SAE 20 oil having the 
same viscosity at 210° F., made by blending a lower- 
viscosity 105 V.I. oil (Column 3) with 1.6 percent 
of a polybutene. Figure 2 shows the effect of small 
concentrations of the polymer upon the viscosity and 
V.I. of a representative mineral oil base. A number 
of other linear types of compounds, such as rubber, 
hydrogenated rubber, certain cellulose esters and 
ethers, etc., have been tried for this purpose with 
varying degrees of success, depending on the stability 
of the compound, its relative effectiveness, cost, 
etc.’ 2, 33, 34 


b. Low-Temperature Flow Characteristics 

As oils are cooled, naturally-occurring high-melting 
components such as paraffin waxes, which are present 
in the paraffinic motor-oil stocks from Mid-Continent 
and Pennsylvania grade crudes, tend to crystallize 
out of solution and, in doing so, cause the oil to 
congeal. In this condition, the oil will not flow under 
low hydrostatic heads, and consequently it will not 
properly feed to the intake of the oil pump. Circula- 
tion of the lubricant to engine parts is therefore 
impaired until operation warms up the crankcase 
oil. Obviously, lubrication during this period is poor, 
and the engine surfaces may suffer damage. 


Removal of Wax 

Much of the wax can be removed conveniently by 
refining methods and the flow point, or pour point, 
lowered to around 20-30° F. Dewaxing to lower pour 
points is considerably more costly, and sub-zero pour 
points are often not economically obtainable by de- 
waxing methods. In consequence, the use of addition 
agents for reducing pour points has been the subject 
of considerable research leading to their successful 
development and commercial application. 

The pour depressants appear to act (a) to keep 
the wax crystal small and prevent its growth, and 
(4) to prevent adsorption of the oil on the crystal.* *? 
Both of these functions are typically colloidal, and 
presumably the effectiveness of the different pour 
depressants depends largely on their colloidal state 
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TABLE 2 


Effect of Depressor on Pour Points of Representative Oils 





POUR POINTS (°F.) 


Cencentration of Additive (%) 
Original Pour -—_—_—. —|- —);— ; 








OIL Point (°F.) 0.25 0.35 0.50 oe |). a5 
A kvuen +25 0 —10 | —20 —25 
B ; +20 0 , —10 | —15 | —20 
Gis. ‘ +30 ‘ —10 bs —20 os 
D. ; +30 ii eis 0 —15 
E. . ‘ + 5 7% -10 $s —20 


and behavior, particularly at low temperatures. Their 
effect on the wax particle size is illustrated in Figure 
3, showing (a) wax crystals as normally formed on 
chilling the oil below its pour point, and (b) the 
crystals obtained on chilling the same oil after a pour 
depressor has been added. The effect of such an 
agent upon the pour point of various oils is shown 
in Table 2. 

The most commercially important depressors are 
Friedel-Crafts condensation products of aromatics or 
phenols with chlorinated paraffin wax, the condensa- 
tion being carried far enough to form complexes of 
relatively high molecular weight.** A large portion 
of the paraffinic motor oils marketed in the United 
States contain pour depressors of this type. Other 
condensation products*® and voltolized materials** too 
have been reported to be effective. Certain soaps, 
particularly those of aluminum, have also shown 
some pour depressant properties, but they usually 
do not retain their effectiveness on prolonged use.** 
Various esters®® and, recently, high-molecular-weight 
ketones,?! 22 have likewise been reported to have 
pour-depressant properties. Many other materials 
have also been mentioned in the patent literature, but 
they do not appear to have been too successful.*° 
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FIGURE 3 


Photomicrographs showing effect of pour depressor on wax crystal formation 





Paraffinic Oil + 0.5 Percent Additive; Pour Point, 150° F. 
O° F.; 75 X. 








3. Chemical Stability 

During its use in an internal-combustion engine, 
the lubricating oil deteriorates, undergoing chemical 
changes under the influence of the elevated tempera- 
tures and the air to which it is exposed. These 
changes result in the formation of carbonaceous or 
coke-like materials and of a wide variety of oxygen- 
ated products, including peroxides, acids, esters, alco- 
hols, ketones, lactones, etc., as well as decomposition, 
inter-reaction, condensation, and polymerization 
products of these and other compounds.’ ** De- 
hydrogenation and dehydration also play an impor- 
tant part, since upwards of 50 percent of the oxygen 
consumed is frequently recovered as water in labora- 
tory studies.® 


Harmful Products 


Some of the products formed are quite harmful. 
The acidic substances tend to corrode bearing mate- 
rials such as lead-bronze and cadmium alloys, thereby 
ultimately causing bearing failure. Deterioration 
products insoluble in the main body of the oil, and 
evaporation residues, tend to be deposited as lacquer- 
like coatings on vulnerable engine parts, particularly 
valves, pistons, and piston rings, and when sufficient- 
ly heavy, may cause the sticking or seizure of these 
parts. Insoluble materials may also join with the 
soot and other crankcase oil contaminants to form 
sludge which, in its worse forms, may stop up oil 
lines and thus lead to lubrication failure. 

3y selective refining it is possible in large part to 
remove the components tending to form insoluble 
oxidation products, and to prepare an oil highly 
resistant to varnish and sludge formation. At the 
same time, the refining step accomplishes other pur- 
puroses, in that it also improves the viscosity index 
and volatility characteristics of an oil, often to an 
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TABLE 3 
Bearing Corrosion Tests Run in 1936 8-Cylinder Engine 
Hours | Bearing Wt. 

OIL Bearing Type Run_ _| Loss (gs.) 

ee Ie, | Copper-Lead......| 20 | 0.418 

Base Oil + 0.1% Additive B....| Copper-Lead...... 30 0.104 
Ee RP ye eR er ers Cadmium-Silver.. . 4 0.422t 
Base Oil + 0.1% Additive B... | Cadmium-Silver. . | 20 0.170T 











* High V.I. SAE 20 Motor Oil. 
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FIGURE 4 


Effect of additives on corrosive action of a motor oil toward 
copper-lead bearings. Temperature of test, 325° F. 


important extent. However, the tendency of oils to 
form acids on oxidation is not reduced by refining, 
since this tendency is a characteristic of the bulk of 
the oil, and is moderated mainly by the natural anti- 
oxidants found in many petroleum fractions. Some 
oils, either because they were originally relatively 
lacking in natural antioxidants or because the refin- 
ing process removed part of those which were pres- 
ent, show tendencies toward acid formation in severe 
operation which may result in corrosion of special 
alloy bearings. Much attention has therefore been 
paid to the development of materials whose addition 
to such oils will render them non-corrosive in service, 
and will often improve them in other respects. Nu- 
merous products have been developed for this pur- 
pose of recent years, and have found actual commer- 
cial application. 

These additives may function in different ways. 
They may act as antioxidants, thus retarding the 
harmful oxidation processes.’® They may also act as 
so-called “metal passifiers” to deactivate the metallic 
surfaces in the engine and reduce their ability to 
markedly accelerate oxidation.’ Some of these addi- 
tives appear to serve in both of the preceding 
capacities. 

Figure 4 illustrates the effectiveness of typical anti- 
oxidants and corrosion preventives as determined in 
a laboratory oxidation and bearing-corrosion test. 
The upper curve shows the extent of corrosion, as 
indicated by loss in weight of the bearings, which 
occurs with copper-lead alloy bearings on oxidation 
at 325° F. of a mineral oil which has little resistance 
to corrosion. The other three curves show the cor- 
rosion occurring under the same conditions with the 
base oil containing three different additives of vary- 
ing effectiveness. The additives have reduced the cor- 
rosion as much as 50 to 95 percent. Such compounds 
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are equally effective in engine service, as is depicted 
in Table 3, which shows the extent of corrosion of 
the same type of copper-lead bearings and of 
cadmium-silver bearings in an eight-cylinder pas- 
senger-car engine run up to 30 hours at high speeds 
(70 m.p.h.) and with high crankcase temperatures 
(300° F.) on the base oil and its blend with additive 
B, shown in Figure 4. It will be observed that the 
inhibited oil performed much better than the un- 
inhibited base. 

A review of the patent and other pertinent litera- 
ture reveals that the classes of compounds most com- 
monly advocated as antioxidants, bearing corrosion 
inhibitors, and metal passifiers are: (a) various types 
of phenols, (b) certain sulfur-bearing compounds, 
(c) numerous organic phosphites, and (d) certain of 
the amines. In a number of instances, combinations 
of one or more of these types are mentioned. 

Certain phenols are reported to be effective anti- 
oxidants under some conditions. While thus far they 
do not appear to have been particularly effective in 
motor oils, at least one such compound, beta naph- 
thol, has found application in high-quality turbine 
oils. Other phenols have also been claimed as lube oil 
antioxidants, and in these the hydrogen in the aryl 
nucleus is replaced by such substituent groups as are 
required to modify the compounds and obtain more 
desirable properties.* 


Sulfur Compounds 

Numerous sulfur compounds are reported to be 
antioxidants and corrosion preventives. Among these 
are dibenzyl disulfide** and sulfurized fatty oils**, the 
latter being employed quite widely recently as com- 
pounding agents in special oils designed for heavy- 
duty gasoline- and Diesel-engine operation. Certain 
hydroxy thioethers combining both hydroxy and sul- 
fur groups, and which presumably serve both as anti- 
oxidants and metal passifiers, are also of interest.** 
Many additional sulfur compounds have also been 
proposed*, but their relative merits are not well 
established. In general, the sulfur compounds appear 
to act as metal passifiers, as well as antioxidants. This 
is probably particularly true of those depending 
largely upon sulfur alone for their effectiveness. 

The alkyl and aryl esters of phosphorous acid 
(phosphites) are moderately effective antioxidants 
and, in addition, also appear to possess to certain 
degrees metal passifying and film-strength improving 
properties. Their antioxidant effect seems to be 
associated with the trivalent phosphorous nucleus 
which is readily oxidized to the pentavalent from 
(phosphate), and in the process stops the reaction 
chain responsible for its oxidation. Phosphites of one 
type or another, such as the triphenyl, triamyl-phenyl, 
and tributyl,*® are available commercially and have 
been used successfully in the manufacture of non- 
corrosive motor lubricants. 


Nitrogen Compounds 

Various types of nitrogen compounds have been 
found to be effective antioxidants under some condi- 
tions, but in general they have not been sufficiently 
effective under the conditions existing in automotive- 
engine operation to find important application. The 
aliphatic amines, like dibutyl amine, triamyl amine, 
etc., and others such as cyclohexyl amine, are of 
interest because of their ability to stabilize the color 
of oils against deterioration caused by light and heat, 
and to protect metal surfaces against specific types of 
corrosion. The aromatic amines, including phenyl, 
naphthyl, and similar derivatives, all possess inhibit- 
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Naphthenic Oil—24 Hours. 





Naphthenic Oil—Voltolized Mineral 
24 Hours. 


Naphthenic Oil—72 Hours. 





Naphthenic Oil—Voltolized Mineral 
72 Hours. 


FIGURE 5 
Effect of addition agents on sludge formation 


ing properties to certain degrees.** Other nitrogen 
compounds and, recently, mixed amine derivatives 
containing other constituents, such as phosphorus in 
the molecule have been reported to be promising 
inhibitors.** 

A number of patents claim the use of organo 
metallic compounds, such as tetrabutyl tin, triphenyl 
bismuth, etc., as antioxidants and corrosion pre- 
ventives. Metal salts of alcohols and diketones have 
also been proposed. The agents are said also to reduce 
engine deposits effectively, but they are obviously 
costly to prepare.*® 
4. Detergent and Sludge-Dispersing Ability 

Most past efforts have been directed to so refining 
an oil or compounding it with antioxidants that it 
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will form in service none of the substances that 
impair engine operation. It is becoming increasingly 
apparent, however, that there are definite limitations 
to what may be accomplished in this manner. Many 
objectionable engine deposits have their origin in 
unburned fuel residues and such contamination as 
water and road dust. Many result from thermal break- 
down rather than oxidation. Consequently, consider- 
able attention has been paid more recently to the 
possibilities of preventing the deposition of oxidation 
and other deterioration and contamination products 
on engine parts by the use of so-called detergents and 
sludge dispersers. Neely,’® Rosen,”*** Bray, Moore, 
and Merrill,? Stewart and Story,?” Stewart, Moran, 
and Reiff,?® Round,” and Larsen'*"* have called atten- 
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Naphthenic Oil 
Naphthenic Oil. 


Strainer type filters from Hercules Diesel engine 





tion to the benefits to be derived from the use of 
materials of this type. 


Fatty Oils 

One of the first materials to be advocated for 
preventing the separation of insoluble materials from 
oils was a voltolized fatty oil known as Elektrion.*® 
The photomicrographs shown in Figure 5 reveal the 
degree to which voltolized material can keep oxidized 
materials dispersed in a mineral oil. In an engine, this 
dispersive ability prevents the deposition of varnish 
on piston parts, and retards the accumulation of 
sludge in the crankcase and on the filter. The last 
effect is illustrated graphically in Figure 6, which 
shows a screen-type oil filter from a Diesel engine 
operated under duplicate conditions on a conventional 
SAE 30 oil and the same oil containing a voltolized 
additive. Despite these properties, however, the use 
of voltolized additives up to the present time has been 
limited largely to service in certain European aviation 
lubricants. Other condensation and polymerization 
products have also been suggested for this service.*? 

A second class of sludge dispersers and detergents 
in which a great deal of interest is currently being 
shown includes metallic soaps of various types. As 
early as 1924 it was pointed out that the addition of 








Naphthenic Oil—500 











Naphthenic Oil + Corrosive Additive—1000 Hours. 


FIGURE 7 


Pistons from Caterpillar Diesel engine after operation on compounded and 
uncompounded naphthenic oils 
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Original Unstained Flannel. 





Stained Flannel Washed with Cleaner’s Naphtha. 





Original Flannel Stained with Carbon Black in Oil. 





Stained Flannel Washed with Cleaner’s Naphtha Containing 
Detergent Additive. 


FIGURE 8 


Laundercmeter tests on flannel specimens 


small amounts of alkali metal soaps to oils would 
improve lubricating oil performance.*? Subsequently 
several investigators recommended the use of tin, 
chromium, and nickel soaps, and motor oils contain- 
ing such agents have been commercially available in 
recent years. The greater engine cleanliness obtain- 
able with such soap blends was later discussed in 
detail by Evans and Kelman,* who found the soaps of 
some metals quite superior to others for this service. 


Diesel Engines 


More recently, it was shown that the inclusion of 
about 1 percent of aluminum naphthenate to a naph- 
thenic oil would markedly reduce ring sticking and 
varnish formation in Diesel engines of the Caterpillar 
type. The same advantages were subsequently 
claimed for calcium soaps of phenyl stearic acid*® and 
of dichlorostearic acid.* Various other soaps have also 
been proposed. However, such soaps are quite corro- 
sive to copper-lead and similarly sensitive bearing 
metals, and as the oil ages in service the corrosiveness 
would become very serious in engines equipped with 
these bearings. Also, because the oils tend to thicken 
rapidly, frequent oil changes are necessary. Oils com- 
pounded with such soaps have nevertheless found 
extensive commercial use in Caterpillar Diesel 
engines because of their efficiency in maintaining 
engine cleanliness, and their shortcomings are catered 
to. The appearace of pistons from a Caterpillar Diesel 
engine run 500 hours on a conventional naphthene 
base oil alone, and 1000 hours on the same oil con- 
taining a soap-type additive, is shown in Figure 7. 


Soap Blends 


Bray et al have likened the action of the heavy 
metal soaps in oils to detergency obtainable with 
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solutions of water-soluble soaps in water. This effect 
is illustrated in Figure 8, which pictures cloth speci- 
mens, soiled with carbon black in oil, after scouring 
in a launderometer using cleaner’s naphtha alone, 
and the same containing a heavy metal salt. The 
superior cleansing obtained with the latter is appar- 
ent, but whether this is necessarily related to per- 
formance in an engine is doubtful. 

Much work has been under way during the past 
several years to correct the corrosiveness and other 
shortcomings of soap blends. Antioxidants and other 
anti-corrosion agents for use with soaps to improve 
their bearing-corrosion resistance have been pro- 
posed.®* The employment of metallic phenolates in- 
stead of conventional soaps has also been claimed, 
and when properly made such compounds are said 
to be less corrosive than soaps.** Furthermore, metal- 
containing additives of undisclosed composition are 
now commercially available which possess corrosion- 
preventive properties and impart marked detergency 
to oils. The utility of such additives is illustrated in 
Figure 9, which shows pistons run for 1000 hours on 
a blend of a non-corrosive additive in a 40 V.I. 
naphthenic oil (A) and in a 100 V.I. paraffinic oil 
(B). In both cases, the pistons are in excellent 
condition. 

5. Oiliness and Wear Characteristics 

For most purposes, uncompounded mineral oils 
possess sufficient oiliness and film strength to provide 
satisfactory control of scuffing and wear. Whether 
wear can be reduced further and engine operation 
benefited by the addition of so-called oiliness agents 
has been the subject of much controversy. It has been 
fairly definitely established, however, that wear and 
the property of oiliness as shown by ordinary labora- 
tory test machines are not necessarily synonymous.*® 
It has been found, nevertheless, that under some con- 
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Naphthenic Oil + Additive—1000 Hours. 


FIGURE 9 


| Pistons from Caterpillar Diesel engine after operation on oils compounded with 
non-corrosive additive 


ditions improved oiliness may possibly be of benefit. 
It has been shown that under extremely high-speed 
operation, which tends to promote piston ring scuff- 
ing, the degree of scuffing may be lessened with an 
oiliness additive. Also, under low-temperature operat- 
ing conditions, where the supply of lubricant immedi- 
ately after starting may be somewhat inadequate, 
and where the products of combustion have remained 
on the cylinder wall for some period of time, it is 
perhaps possible that certain types of oiliness addi- 
tion agents may act in such a way as to protect the 
surfaces from rusting and corrosion, and thus reduce 
the extent of wear which might otherwise be ob- 
tained. Under either of the operating conditions just 
mentioned, the advantages gained from the increased 
oiliness imparted by such additives appear to be very 
slight, and it is extremely difficult to demonstrate 
them clearly. This is probably because the mineral 
oils themselves possess good film strength, which is 
fairly adequate for the conditions encountered in the 
engine. 

Except for one or two marketers who are adding 
compounds to their motor oils to improve oiliness, 
and a few others who are presumably incorporating 
antioxidants, which happen also to confer extra 
oiliness, the use of additives to obtain better lubrica- 
tion properties has not been very extensive. Materials 
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High V. I. Oil + Additive—1000 Hours. 





most frequently employed to increase oiliness and film 
strength contain groups commonly known as polar 
groups, such as those containing oxygen or phos- 
phorus, or distinctly reactive chemical elements, such 
as sulfur or chlorine. 


Among the oxygen-containing group, the following 
compounds are often employed: (a) naturally- 
occurring fatty or vegetable oils such as lard, neats- 
foot, sperm, and castor oils; and (b) various synthetic 
esters such as those obtained from the acids produced 
by wax or oil oxidation.» Typical sulfur-containing 
compounds are sulfurized mineral and fatty oils, 
alkyl and aryl sulfides, and various thioethers.*® 
Among the phosphorus compounds, alkyl and aryl 
phosphates and phosphites are _ representative.*’ 
Chlorinated esters of fatty acids and chlorinated aro- 
matics are typical of the chlorine-containing materials 
being employed.®* Of these, such commercially used 
agents as dibenzyl disulfide, sulfurized sperm oil, and 
amyl phenyl phosphite are also active bearing- 
corrosion preventives, whereas tricresyl phosphate 
and methyl dichlorostearate, etc., probably function 
almost solely to improve film strength. 


Considerable attention has recently been called to 
“multifunctional” additives, which combine pour de- 
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Settling tanks and piping arrangement for salt removal from crude oil at Malco Refineries, Inc., Artesia, New Mexico. 
The small vessel in the middle is the heat exchanger between the tanks. Here the crude charge is heated to 215° F. before 
being mixed with water at 210° F. for entry into the second’ tank. 


Water-Wash and Heat Reduce 
Salt Content 96 Pereent 





\\) ATER-WASH, heat and settling have solved 
the problem of salt removal from crude oil for Malco 
Refineries, Inc., Artesia, New Mexico. Despite treat- 
ing on leases in Eastern New Mexico, crude oil from 
the Mescalero sand area comes to the plant with as 
much as 150 pounds of salt per 1000 barrels in winter 
and 50 pounds per 1000 barrels in summer. 

The process, adopted after limited success with 


previous methods, reduces the salt content to 4.5 
pounds per 1000 barrels in winter and as low as 2.5 
pounds per 1000 barrels in summer. In addition to 
salt removal, the treating process allows sand and 
other solids to settle out, a process which is stimu- 
lated since heat is a part of the process. 

The treating plant consists of two horizontal 
settling tanks, three shell-and-tube heat exchangers, 
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After going through the salt removal unit, oil for the topping unit is preheated in exchange with residuum from the 
topping unit. This residuum does another heat transfer job bet ween the two settling tanks before reaching the cracking unit. 


a steam coil and a mixing nozzle. It functions ahead 
of the topping plant. 

The first tank is equipped with a steam coil. The 
raw crude charge is pumped into this vessel, which 
is held at a predetermined level of wash water. 
Steam for the coil comes from pump exhaust, which 
is then recovered as condensate and returned to the 
boiler-feed tank. Oil is pumped into the base of the 
tank and contact with the water plus temperature 
increase allows salt removal as well as settling of 
solids, which are removed through water drain into 
the sewer system. 

Crude passes out at the top of this settler and at 
the end opposite from the charge. Before entering 
the second tank, the oil is heated to 215° F. in ex- 
change with oil in transit from the topping plant to 
the cracking unit. This oil does a previous heat trans- 
fer by exchange on the stream from the second 
settling tank. 





Manifold and nozzle for mixing hot oil and hot water for the 
charge to the second settling tank 


Both oil and water enter the second settling tank 
through a manifold, equipped with a mixing device. 
This water is maintained at 210° F., coming from 
the main condenser box at some pre-heat and pass- 
ing through an exchanger whose heat is from exhaust 
steam. Proportions of this turbulent mixture are 
4 parts of oil to 1 of water. Pressure on the mixture 
is around 70 pounds. 

This second settling tank functions like the first, 
except that no steam coils are used. Salt-laden water 
drains off at the bottom while the charge to the 
topping plant passes overhead. More sand and other 
solids drain out in this tank. 

Settling tanks, heat exchangers and piping are 
insulated. The vessels are set on concrete cradles. 

Since the equipment was installed shutdowns have 
been less frequent and corrosion chargeable to salt 
has been negligible. 





Each tank is equipped with a non-splash inspection box, 
valves and piping 
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Precise Plans 
Cut Clean-Out 
Period to Only 


Id 


Hours 





\ \ HEN shipments keep so close to plant produc- 
tion that storage is but little above suction on the 
pumps, down time becomes a major issue in opera- 
tions. This situation at the Wilmington, California, 
plant of Fletcher Oil Company prompted John 
Lynch, superintendent, to convert the clean-out pe- 
riod into an intensive activity in which each man had 
a definite part, while all equipment was brought up 
to standard in advance, then placed at the most ad- 
vantageous spot for the working period. 

Since the plant is only a year old, the first shut 
downs for cleanout and inspection required consid- 
erable replacement of gaskets and parts with the 
result that down time was excessive. With sufficient 
of this minor replacement made, Lynch decided to 
strive for a short cleanout period for December. 

Preparations really began when the previous clean- 
out was completed. Before the equipment went back 
to the warehouse it was inspected and brought up 
to standard for the December period of downtime. 
Tube cleaning motors were cleaned, inspected and 
oiled. If steel cutters needed replacement new parts 
were added then. Sufficient gaskets, bolts, pump 
packing and the other equipment so frequently used 
during inspection was put in the warehouse stock. 
Air hose, wrenches and all other working tools were 
inspected before being racked. 


A Man Sized Job 


From the experience of previous cleanouts, work- 
men had come to know their parts in the program. 
Since gaining a reduction in down time is a matter 
of men as well as equipment, the personnel was re- 
minded of the necessity for getting the units back 
on stream with the result that the men were ready 
to strive for a record. The plan involved a definite 
job for each man, while the supervision required that 
man power be available in case the job should in- 
volve work not anticipated. 

The day previous to the shutdown all tools and 
equipment had a second inspection. In the case of 
tools this involved checking to see that no device 
was missing and that use had impaired its efficiency. 
Next the equipment that might be needed for re- 
placement was inspected. Studs, bolts and cap screws 
were brushed and nuts were run down on all threads 
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For speed in U.O.P. cracking furnace 
tube cleaning two men run cutters through 
the convection bank, working downward, 
while a third starts at the bottom of the 
radiant bank on the soaking side and 
works upward. Another member of this 
crew fits thread protectors to each tube 
as protection against the cleaning rotors. 


to make sure that they would go into replacement 
service readily. 

Another activity of the previous day was the plac- 
ing of all tools at convenient points and the building 
of platforms, staging and flooring as needed. Water 
lines were laid to convenient outlets. The air com- 
pressor was inspected for volume and pressure suffi- 
cient for driving the tube-cleaning motors. 

This preliminary activity resulted in all tools be- 
ing in proper order and in the proper places. Like- 
wise replacement equipment, anticipated for the task, 
was known to be in condition for quick installation. 
Each man knew his proper task. 

Since the plant is near several residential areas, 
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the. cleanout schedule was fixed to allow the most 
violent noise making work to be done between 7 :30 
in the morning and 7:30 in the evening. Accordingly 
the cracking-still fires were cut at 2:30 in the morn- 
ing, while the grave-yard crew was on. Circulation 
“was continued until temperature was down to work- 
sing conditions. 

By the time the early cleanout shift came on duty, 
it was possible to remove héads from the pressure 
vessels so water could be started through the re- 
action chamber and thus have it ready for removal 
of coke from the stainless steel lining. 


Order in Tube Cleaning 
First work on the cracking furnace was removal 
of the tube plugs. As these were removed they were 
numbered to correspond with the tube ends, after 
which the plugs were laid in order by numbers on 
planking on the fire wall around the furnace. As the 
plugs were laid on the fire wall, one man followed 
with an acetylene torch to burn off encrusted coke, 
so another workman could recondition each plug with 

a wire brush and cloth. 

~~" Furnace-tube cleaning was a three-man job. Two 
worked on a movable platform, beginning in the 
convection bank at the top and working downward. 
The third, working with a similar tube cleaner, 
started at the bottom tube of the radiant bank on 

the soaking side and worked upward. 
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Equipment for heat exchange 
with water gets an internal bath 
of hydrochloric acid with the 
. steam pump on duty. The di- 
luted acid then does a cleaning 
job on the inclosed water cool- 
ing system for the gas engines. 







Final cleaning of plugs is by 
wire brush and cloth. Previous- 
ly encrusted material has been 
burned away with an acetylene 
torch. Each plug is numbered 
to assure replacement in the 
proper tuke, a_ precaution 
against minor leaks. 


A fourth tube-cleaning tool was used on the trans- 
fer line and associated piping. 

No cutter wheel was used after teeth became dull. 
This was part of the speed program, since a dull 
cutter delays the cleaning process. 

Another member of the tube-cleaning crew worked 
at the opposite end of the tube bank and placed 
thread protectors in each tube to prevent damage 
from the rotors. 

Meanwhile other processing units had attention. 
3ubble-plate towers were washed down with cold 
water to remove sediment from trays. The plant 
mechanic overhauled the hot-oil pump, replacing 
packing and changing oil in the gear case. Another 
crew made connections on the water-cooled heat 
exchangers so solids could be dissolved by pumping 
a solution of hydrochloric acid through the system. 
Next this solution of acid, partly spent, was turned 
through the enclosed water-cooling system on the 
gas engines, which drive the water-circulating 
pumps. All these operations were completed prior 
to finishing the tube cleaning job. 

Inspection went on simultaneously with cleaning. 
The plant manager and the foreman ran calipers 
on all tubes and passed on all replacements. 

The work was done with speed but without haste. 
The plant was back on stream 19 hours after the 


fires were cut. 


































Elements of Vaporization and 


Condensation 


Part XI 


Illustrative Exercises and Problems 


R. L. HUNTINGTON, University of Oklahoma 


A REVIEW of the ten previous papers of this 
series can best be made by solving several typical 
exercises which illustrate the principles set forth. 
A distinction is made between exercises and prob- 
lems in that the exercise is far more simple than 
the problem, the latter being so complicated in nature 
that a number of simplifying assumptions usually 
are set up before even an attempt is made at the solu- 
tion. A problem in the strict sense appears to be so 
involved at first sight that no solution can be obtained 
readily. Furthermore no two engineers, working in- 
dependently, will come out with the same solution, 
in view of the wide variety of viewpoints and as- 
sumptions expressed by technical men. The prob- 
lem method of instruction is often somewhat slow 
and painful but it is the soundest one for the engi- 
neering student to follow. 


Differential Versus Equilibrium Flash Vaporization 


In part 2 the author has briefly explained the 
nature of these two vaporization processes. Each 





ered gradually at constant temperature. Other terms 
such as “unsteady state” or “non-flow” might also be 
used to describe this differential process. 

The equilibrium flash vaporization is one in which 
all the evolved vapor is in close contact with its 
residual liquid at all times. The pipe still and flash 
chamber, operating under steady state flow condi- 
tions is the most common type of apparatus falling 
within this type of process. Although the pressure 
and temperature may vary from point to point in the 
equipment, the conditions at any one point remain 
constant from hour to hour. 

A combination of these two processes is found in 
the conventional stage-separation method of recov- 
ering crude oil and distillates from oil and gas reser- 
voirs. This method is differential in that the release 
of gas takes place at various pressure levels, how- 
ever it is equilibrium flash in so far as the process 
follows the steady flow into and out of each separator 
in the system. 

Piromov and Beiswenger * have simplified the de- 
termination of a flash vaporization curve for any 



































BATCH STILL 


FIGURE 1 (A) 


Differential vaporization 


process has its place to fill in the industrial plant, 
depending upon the particular situation at hand or 
the special product to be manufactured. The differ- 
ential or batch method is one in which the evolved 
vapor is removed from the vessel as soon as it is 
formed, the temperature being raised continuously 
with a constant pressure or the pressure being low- 
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FLASH DRUM 


PIPE STILL 


FIGURE 1 (B) 


Flash vaporization 


typical crude oil establishing an empirical relation- 
ship between the true boiling point or differential 
vaporization and the “flash” vaporization curve. They 
found that over a large part of the distillation range, 
the “flash” yields a higher vaporization for the same 
temperature. 

The difference between a batch and a continuous 
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distillation can best be brought out by an illustration 
such as the following exercise :— 

A- mixture consisting of 40 mol percent propane 
and 60 mol percent normal butane is subjected to a 
batch distillation at a constant pressure of 100 pounds 
per square inch absolute until 50 mol percent of the 
blend is taken off as vapor overhead from the still. 


(a) What will be the initial and final temperatures 
required to effect this batch operation? Figure 1(A). 


(b) If the above mixture is heated in a pipe coil 
; and “flashed” under equilibrium vaporization condi- 
tions in a vessel at a pressure of 100 pounds per 


square inch absolute. What temperature will be 
required in the vessel and its contents to bring about 
; 50 mol percent vaporization? Figure 1(B). 
Solution: 


Part (a) 

For this batch operation, a complete derivation of Ray- 
leigh’s equation is given in Walker, Lewis, and McAdams 
Principles of Chemical Engineering. The initial temperature 
required to start vaporization (or the bubble point) is de- 
termined by the cut and try method and found to be approxi- 
mately 95° F. The calculation is made on the basis of 100 
mols of charge to the still. The term © is the relative vola- 
tility of propane to that of normal butane, or the ratio of 
their respective vapor pressures; L, and Lz are the number 
of mols of feed and residue respectively. X: and X: are the 
corresponding mol fractions of propane in the feed and 


residue. 
Part (a) 
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Partial 
Mol pressure 
V.P. Frac. in liquid 
Cs= 179 x 4= 716 er 
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Final Temp.= 116°F. X.:—0.195 or Xs=.195 (C;in liquid) 
X.= .805 (Cy in liquid) 
Part (b) 
100ys= psxXs 
100y.= PaX4 
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66 [48] 





x, = 3.01 (9.06 — 6.15)* = Sots on 948 
ecteRte ts = 108° 
a= 61 t. = 108° 


The Physical State of a System 


The phase rule is a very useful generalization when 
one wishes to determine the physical state of certain 
materials confined in a vessel under a fixed tempera- 
ture and pressure. 

The following set of exercises are suggested as a 
test of one’s ability to determine the state of a sys- 
tem. 

In each of the following cases, determine the physi- 
cal state of the chemical compounds present in a 
cylinder equipped with a frictionless piston and if 
possible the mol fraction of each compound in each 
phase. State any simplifying assumptions you may 
see fit to make, giving your reason for doing so. 

(a) 2 pounds each of water and air at 212° F and 
16 pounds per square inch absolute. 


(b) 2 pounds each of water and air at 212° F. and 
40 pounds per square inch absolute. 


(c) 1 pound mol each of normal butane and nor- 
mal pentane at 100° F and 50 pounds per square inch 
absolute. 

(d) One pound mol each of NC, and NC, at 100~ 
F. and 20 pounds per square inch absolute. 

(e) A mixture of NC, and NC, at 100° F. 
pounds per square inch absolute. 


and 28 


(f) What is the dew point of a mixture consisting 
of 1 pound of steam and 3 pounds of NC, vapor. The 
pressure is to be held constant at 10 pounds per 
square inch absolute? What is the composition of 
the first drop of condensate? What is the bubble 
point for the water-pentane mixture? At what tem- 
perature will pentane start to condense? 


Solution: 

(a) It is easily seen that some vaporization will take place 
since air under these conditions is so slightly soluble in 
water; furthermore, the water is under a total pressure only 
a little above its vapor pressure. It is assumed at first that 
the mixture is totally vaporized, in order to determine the 
partial pressure of each component in the vapor phase. 


Mol. Total Partial a 
Lbs. Lb. Mols. Frac. Pr. In Vapor 
Water 2418 = .111 62 x 16 = 9.9 lbs./sq. in. abs. 
Air 1+29 = .069 2328 x 16 = 6.1 Ibs./sq. in. abs. 
.180 1.00 16.0 


The assumption is valid since the partial pressure 
of the water vapor is less than the vapor pressure of 
water, making it impossible for liquid water to exist 
in the cylinder. The solubility of air in water is 


neglected in this calculation. 
Mol. Total 
Lbs. Mols. Frac. Fr. Partial Pressure 
Water 2 111 ae x 2 = 24.8 Ibs./sq. in. abs. 
Air 2 .069 38 x 40 = 15.2 Ibs./sq. in. abs. 


The assumption is made again that the cylinder is 
filled with vapor only. Since this gives a partial pres- 
sure of 24.8 pounds per square inch absolute for the 
water vapor, it is easily seen that such a condition 
cannot exist as the vapor pressure of water is only 
14.7 pounds per square inch absolute. Therefore two 
phases must exist. The partial pressure of water 
vapor is necessarily the same as the vapor pressure 
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MOL FRAC IN LIQUID OF 
MORE VOLATILE COMPONENT 


FIGURE 2 


Fractionation of a Binary Mixture in an actual tower. (Com- 
parison of liquid and vapor composition around a plate.) 


of the liquid water. The vapor above the water con- 
sists of: 


Vol. or Mol. 
Partial Pressure Fraction 
OE HRN ii 65.0 5c hoeeaentes 14.7 Ibs./sq. in. .367 
| eee SP en ee eee 25.3 Ibs./sq. in. .633 
1.000 


If the total pressure in the cylinder is greater than 
the vapor pressure of the mixture, the two hydro- 
carbons would be in liquid form. 


Vapor Molfrac. Partial 

pressure inliquid pressure 
38 SE! 3 ==. aS 

am iff 


Normal butane 
Normal pentane 


16 x 
34.5 total vapor pressure 


The mixture would therefore be in liquid form. 
(d) 
It is assumed that the mixture is all vapor. 
By Raoults Law: 


T y=px 
N butane 20 .5=53 x X4 = .188 
N pentane ee as de Xs = .625 
813 


It is readily seen that it will take a higher pressure 
to start condensation, therefore the above assumption 
is valid. 

The dew point can be determined by trial and 
error. 


Assume the total pressure = 25 lb. 


N butane 29: 5 = 5S te Sess (ueae 
N pentane 25 XK 3 16 | Ss X%o= Jee 
1.016 

Assume the total pressure = 24 Ib. 
N butane x, 2 = oe X4 = .226 
N pentane 24: 5 = 16": xs Xs = .750 
.976 
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MOL. FRAC /N VAPOR OF 
MORE VOLATILE COMPONENT 


The dew point is approximately 24.5 pounds per 
square inch absolute. 

(e) Since 28 pounds pressure is between the 24.5 
pounds dew point and 34.5 pounds bubble point, the 
mixture must be part vapor and part liquid. The 
composition of each phase can be determined as 
follows: 

T y =p x 


(1) N butane ZB: "tig ESS Xe 
(2) N pentane 28 ys=—16 xs 
(3) N pentane 28(1-ys) = 16(1-x«) 
Adding (1) and (3) 
28 = 16+ 37 x. 


\ 


—/ys = .614 (N butane) 
apor “\ys.= .386 (N pentane) 


. 1.000 


re {xa= .324 (N butane) Vv 
\xs= .676 (N pentane) 


1.000 


Liqui 


(f) 

The dew point for two components which are 
immiscible in the liquid state cannot be determined 
by Raoult’s law, since each component exerts its 
own vapor pressure independent of the other. 





Total Partial 
Ibs. |b/mol = 1b mols mol frac Pr pressure 
Water 1 + 18= .0555 aw ae a 7 
N pentane 3 + 72 = .0417 Be MIO ES 
0972 ~=1.00 


Referring to a standard set of steam tables, it is 
found that water has a vapor pressure of 5.7 pounds 
at 168° F. The first drop of condensate will therefore 
be water. ? 

The bubble point or vapor pressure of the mixture 
will be the temperature at which the sum of the 
vapor pressures will equal 10 pounds per square inch 
absolute. By trial and error, this temperature is 
found to be 75° F. (approximately). 

vapor pressure 


Water = 0.43 Ibs./sq. in. abs. 
N pentane= 9.57 lbs./sq. in. abs. 


10.00 


As the temperature is lowered below 168° F., steam 
continues to condense out of the vapor, causing the 
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FIGURE 3 


Fractionation of a Binary Mixture with total reflux. Vapor 


and liquid compositions around a plate. 
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partial pressure of the normal pentane to rise. When 
a temperature of 75° F. is reached the pentane starts 
to condense, out of the vapor, and continues to con- 
dense out, at 75° F. until the bubble point is reached. 


Fractionator Operation 

(1) In any commercial tower operating with a 
finite reflux ratio of overflow to product, how does 
the composition of the more volatile hydrocarbon in 
a binary liquid mixture on a tray compare in richness 
with the same component in the vapor both above 
and below that tray? 

The more volatile component is leaner in the liquid 
than it is in either the vapor above or below the tray. The 
vapor above the tray is richer in that component than 
the vapor below the tray. This fact can be shown 
(Figure 2) graphically by reference to a small section 
of the tower either above or below the feed plate. 

(2) In any adiabatic fractionator operating with 
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total reflux or an infinite ratio of overflow (or reflux) 
to product, how does the more volatile hydrocarbon 
in the liquid on a tray compare with the vapor above 
and below the tray? 

The vapor above is richer in the more volatile 
component than the liquid. 

The vapor below has the same composition as the 
liquid on the tray into which the vapor is rising. 
(Figure 3.) 

Although one rarely thinks of a bubble-plate tower 
as a heat exchanger, it is nevertheless, in a way, such 
a piece of apparatus. The upward flowing vapor 
stream is carrying heat towards the top of the tower 
and the reflux is exchanging its lack of heat as it 
flows downward. The efficiency of a bubble plate has 
been measured by Carey’ in terms of this heat ex- 
change. Figure 4 shows the temperature changes 
which might be apt to take place in the flow of the 
vapor through a plate and the liquid across the plate. 
The resistance to the flow of heat from the vapor 
into the liquid prevents the complete attainment of 
a temperature equilibrium in the finite contact be- 
tween the two phases. 
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FIGURE 4 


The fractionator as a heat exchanger. (Temperature 
relationships between vapor and liquid.) 


In a total reflux tower or one in which equilibrium 
is attained on each tray, the vapor will emerge at the 
same temperature as the liquid from which it is 


rising. 
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Minor Changes Prepare 








Re of an increasing local demand for 
liquefied petroleum gases Deep Oil Development 
Company has converted its fractionating column in 
the gasoline plant in the K-M-A field for production 
of these fractions. When the plant was constructed, 
in conjunction with a repressuring project, the princi- 
pal function of the equipment, particularly the frac- 
tionating column, was stabilizing the raw gasoline. 

The column is 74 feet high and 30 inches, inside 
diameter, equipped with the regulation number of 
fractionating trays to produce a base product of any 
required vapor pressure, and a single cut from the 
overhead outlet that included any fractions not re- 
quired for the major fraction below. The column was 
equipped for reflux return, condensing the necessary 
amount of overhead vapors for liquid return, and 
allowing that portion not required, to vaporize 
through reducing valves and return to repressuring 
compressors for re-introduction into the sand. 

The raw natural gasoline is manufactured by com- 
pressing the field gas in two stages, with intercoolers 
between the cylinders of the engines. The raw 
material contains as many of the fractions as is prac- 
tical to condense in this process, with the composite 
blend of low and high condensate pumped to the 
column. The column has a shell-and-tube reboiler 
whose flow and volume are controlled by instruments 
operating precision valves on the steam piping at the 
entrance to the unit. 

Under average operating conditions, the quantity 
of raw gasoline pumped to the column is 6 gallons 
per minute, introduced into the column through a 
nozzle near the mid-section. The temperature of the 
reboiler is maintained at 310° F. for all stages of 
operation, when taking a side cut of butane, or rais- 
ing the vapor pressure of the bottom cut above 14 
pounds. The overhead fractions, including propane 
and lighter, are condensed in shell-and-tube, hori- 
zontal units, cooled with water, with the condensate 
accumulating in a drum directly beneath these con- 
densers. The quantity of condensate is not measured 
into this vessel, but a flow-controlling instrument 
permits a close clearance pump to return 634 gal- 
lons per minute to the top of the fractionating 
column. This amount maintains a top temperature on 
the column at 150° F. Pressures on the tower are held 
constant by instrument control at 200 pounds, gauge. 

When the plant was first placed in operation, a 
long, horizontal tank was installed near the column 
to receive the overhead condensate from the reflux 
accumulator as the material flowed through a liquid 
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Column for Butane 
Manufacture 


level controlling apparatus so there would be suffi- 
cient material to operate the column. This was held 
in reserve in the larger vessel instead of depending 
upon the small quantity contained in the reflux ac- 
cumulator. After the demand for butane increased, 
attempts were made to fractionate a cut from the 
column which would be desirable for this purpose. 

The second, fourth, sixth and eighth trays from the 
top of the column were equipped with draw-off 
nipples for testing purposes. It was thought that a 
side cut could be withdrawn from the column, taking 
it from the second plate from the top. The product 
was too high in propane content, and the bottom 
product contained larger amounts of the butanes 
than necessary for a given vapor pressure. The liquid 
line was changed to the fourth plate and connected 
to the horizontal vessel, formerly used as a surge 
tank from reflux. The column was adjusted to the 
above temperature, charge, reflux and pressure con- 
ditions, and the side cut taken from the column was 
satisfactory for fuel in drilling engines. 

Obviously, at 6 gallons per minute of raw product 
to the column, this gasoline plant produces only 
about 8500 gallons per day, and to remove the re- 
quired volume of butane from the column does not 
necessitate a large capacity line. A 3%-inch copper 
line is used as the liquid pipe from the fourth plate 
sample draw-off connection, which has carried as 
high as 1,500 gallons of butane per day. The adjust- 
ment of the needle valves controlling the amount of 
butane prevents uncondensed vapors from flowing 
from the column into the butane vessel, which could 
throw the column out of adjustment. The normal 
operation of the column, with a fixed volume of 
raw charge, is not changed materially during the day, 
and it is seldom necessary to change the setting of the 
needle valves controlling the flow of butane. 

The overhead product, containing the undesired 
fractions of propane and lower-boiling hydrocarbons, 
condense and accumulate in the reflux drum, and is 
piped to various parts of the plant, and to a near-by 
oil treating plant to reduce temperatures of different 
operations. After expanding into the cooling ex- 
changers, the vapors may, or may not be returned to 
the intake of the engine-driven compressors for re- 
cycling, but under all conditions, a sufficient level 
is maintained in the reflux accumulator that control 
of the fractionating column is not interrupted. 

The butane has a boiling range from —5° F. to 
30° F., which, when used for fuel in internal com- 
bustion engines, is considered entirely satisfactory. 
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Hydrogen Content As a Basis for 
Correlating the Speecifie Heat of 


Liquid Hydrocarbons and 
Petroleum Fractions 


JOHN GRISWOLD and H. A. ALVES* 


The University of Texas, Austin, Texas 


ae the assumption that the molecular heat 
capacity of a liquid hydrocarbon is the sum of the 
atomic heat capacities of its carbon and hydrogen 
atoms, a linear relation between specific heat at 32° 
F. and the weight percent hydrogen results applicable 
to petroleum. The correlation is good between normal 
paraffin and aromatic hydrocarbons but not for 
napthenes and olefines by this procedure. 
Specific-heat data on petroleum fractions for which 
the hydrogen content could be estimated are ob- 
tained from the literature. These and experimental 
values correlate very nearly as closely as by the best 
equations hitherto developed, by the equation: 


(C,)32°F = 0.0152 (Wt. %H) + 0.2448 


A number of empirical correlations of the specific 
heats of liquid petroleum fractions have appeared 
within recent years. Early equations were developed 
from data on limited types of stocks, i.e., crudes or 
gas oils, by considering specific gravity at 60° F. to 
be the only variable besides temperature. Since 
molecular structure is also involved, these equations 
are not of general applicability. 

K. M. Watson’s discovery and development of the 
“Characterization Factor,” K,® ™ 3? which depends 
principally upon molecular structure enabled him to 
obtain a general specific heat correlation. A conven- 
ient chart of his results for petroleum fractions has 
been presented, but the equation 


C, = [0.6811 — 0.308S + t(0.000815 — 0.000306S) ] 
(0.055K + 0.35) 


is somewhat tedious te use when many calculations 
are to be made upon “ variety of different stocks. 
Gaucher* in seeking a more compact relation, re- 
viewed existing data and correlations and recom- 
mended the following equation in terms of specific 
gravity and A.S.T.M. 50 percent distillation tempera- 
ture (in °R): 
T°5 ot 
C= 0.6230 — 0.0187 ( <=) + 0.000355 (=) + 
0.00045 (t—32)/S (2) 


Equation 2 avoids evaluating K, and is more rapid 
of application when the distillation test is available. 

Equations 1 and 2 are of comparable accuracy, and 
a simpler yet general equation would be useful. One 
has been developed as follows: Assume molecular 
heat capacity MC, of any liquid hydrocarbon of 
molecular weight M to be the sum of the constant 





Illinois, 


*Present address: The Pure Oil Company, Winnetka, 
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atomic heat capacities of carbon and hydrogen 


atoms; c. and cy respectively. 


Let H’= wt. fraction of hydrogen in molecule 
Then, (1— H’) = wt. fraction of carbon in molecule 
and M(1—H’)/12=—the number of carbon atoms 


MH’/1 =the number of hydrogen atoms. 

The general formula of the hydrocarbon is: 

Cu(1 — H’)/12M(MH’) 

The molal heat capacity is the number of carbon 
and hydrogen atoms multiplied by their respective 
heat capacities: 

MC, = (ce)M(1 — H’)/12 + (cn) (MH’) 
Dividing through by M and rearranging: 
Cy = (ca—c-/12)(H’) + c-/12 
which may be represented at constant temperature as 
(C,): = aH + b (3) 


Specific heat at constant temperature is evidently 


O57 
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Plot of specific heat versus weig!it percent hydrogen for 
pure liquid hydrocarbons, 
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SPECIIC HEAT AT S2F 
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WEIGHT PERCENT HYOROGEN 
FIGURE 2 


Plot of specific heat versus weight percent hydrogen for 
liquid petroleum fractions. 


linear with weight percent hydrogen if the stated 
assumptions hold. 

Available specific heat data on pure liquid hydrocar- 
bons*® are plotted against hydrogen content in 
Figure 1. For normal paraffins and aromatics, the 
correlation is excellent; for iso-paraffins, it is only 
fair; and for naphthenes and olefins, it is unsatisfac- 
tory; points for the last classes of compounds scat- 
tering about equally on either side of the line. Since 
all but the light petroleum fractions contain innum- 
erable individual components, it is to be expected 
that component deviations should largely counter- 
balance for oils. That this is actually the case is 
evident from Figure 2; a plot of petroleum specific 
heat data from the literature, corrected to 32° F. by 
temperature coefficients derived from the respective 
authors’ data or correlations. Hydrogen contents 
were calculated by the method presented later in 
this article. Two sets of otherwise usable data were 
omitted from Figure 2; those of Henderson, Ferris, 
and Mcllvain,®> and Leslie and Geniesse.? In these 
two articles the experimental data covered insuffi- 
cient range, particularly at low temperatures, to give 
a reliable extrapolation to 32° F. The equation of 
the solid line obtained by the method of least squares 
from the data points of Figure 2 is: 


(Cp) s2 aeg v = 0.0152(Weight % H) + 0.2448 (3) 


A comparison of equations 1 and 3 by the data from 
which the hydrogen content could be estimated is 
presented in Table 1. 


b 











TABLE 1 
Reference No. Ave. ~ Deviation | Max. % | Deviationt 
No. Points Eq. % Eq. 1 3 
Author 5 2.5 2. 3.6 4.7 
2 12 3.2 3.4 12.3 5.4 
3 4 2.3 0.7 4.1 2.0 
5* 10 4.5 8.3 9.6 12.6 
6 15 2.2 2.5 5.9 5.2 
7* 6 15.9 19.6 19.7 24.0 
13 7 1.6 3.5 3.8 6.6 























* Omitted from Figure 2. : ; < 
+ Numerical average of deviations without regard to sign. 
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Temperature Coefficient of Specific Heat 

Specific heat is linear with temperature in all cor- 
relations. This is fortunate since (dC,/dt) is then 
independent of temperature level and for any change 
in heat content, (C,)ay. occurs at the arithmetic aver- 
age temperature. A temperature coefficient of specific 
heat applicable above 32° F. is obtained by differ- 
entiating Equation 1: 


dC,/dt = (0.055K + 0.35) (0.000815 — 0.000306S) (4) 


A simpler temperature coefficient results from Equa- 
tion 2: 


dC,/dt = 0.00045/S (5) 


Equations 4 and 5 do not appear compatible, 
although they give concordant results for most 
stocks under ordinary conditions. Other correlations 
involve specific gravity in the same manner as does 
Equation 1. However, more precise data must be at 
hand before this point can be cleared up with cer- 
tainty. Specific heat at any temperature is given by 
the relation; 


t 
(Cp) —_ (Cp) s2 deg F +f (dC,/dt)dt 


Combining with Equation 4 and integrating, consid- 
ering (dC,/dt) as a constant; 


(Cp)t = (Cp)s2 aeg er + (0.055K + 0.35) (0.000815 — 0.000306S) 


(t — 32) (6) 
Finally, the relation for the change in heat content is; 
Q = (W) (Cp) tay, (tz — tr) (7) 


Estimation of Hydrogen Content 

Hydrogen content is not a routine test for petro- 
leum fractions in the same sense as is gravity, and 
might seem to limit the usefulness of Equation 3. 
However, Sweeney and Voorhees” correlated hydro- 
gen content with average boiling point and gravity. 
More recently, Watson related hydrogen content to 
his Characterization Factor, giving a very good 
approximation from gravity and any other molecular 
average property of the oil such as distillation or 
viscosity. Watson’s correlation was used to obtain 
hydrogen content data of oil data from the literature. 
Later unpublished information furnished by Watson 
is approximated by the equation 


Wt. %H = 14.3 + 0.175(°A.P.1.) —7500/Tm (8) 


Tm is the mean average boiling point. The numerical 
average deviation of values calculated by Equation 8 
froim our experimental specific heats is 1.9 percent, 
and the data of Figure 2 are believed to be closely 
in line with this figure. 


Experimental 


Specific heat data were obtained upon five petro- 
leum stocks by the calorimetric method of Bailey 
and Edwards.’ The one-quart Thermos bottle calori- 
meter was immersed in an ice-water bath to reduce 
radiation to the system. A thermometer of the Beck- 
man type was used for temperature differential meas- 
urements. The hydrogen contents of the oils investi- 
gated were determined by an oxygen bomb combus- 
tion method similar to that of Whitaker.** In this 
method, a sample of the oil is fired in a lead-lined 
oxygen bomb and the water formed on combustion 
is absorbed from the combustion gases and deter- 
mined gravimetrically. 

Table 2 shows the A.S.T.M. inspection tests on the 
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five samples studied. The results of the investigations 
are presented in Table 3. 
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TABLE 2 
Viscosity A. S. T. M. DISTILLATION, °F. 
M8 1 ERR FIM aman ptr 
STOCK |Gravity| °F. — |10%|20%|30% 40% |50% (60% |707% |80% |90% 
Naphtha..| 48.6 .... | 329] 335} 339] 342! 345| 349] 354) 359) 367 
Kerosene..| 43.5 ‘*7* | 3gal 392 402| 412| 422} 432] 444] 459| 478 
Gas Oil....} 24.2 6 
Lube No. i| 25.4 | 357.0 Pa 
Lube No. 2} 30.6 | 250.0 Lad | | | 
| 





Discussion of Calorimetric Technique 

Two items in the specific-heat determination are 
noteworthy. A constant-speed stirrer had to be placed 
in a wide-mouth quart Thermos bottle. Paddles of 
several designs were used, consisting of a small bent 
brass plate mounted on a thermally-insulated brass 
shaft. In all cases it was found that a single plate 
cut and bent in the shape of a propellor provided 
better mixing than several plates of any shape when 
mounted one above anotl er on the shaft: The latter 
arrangement produced a simple swirling motion 
which did not quickly mix the upper and lower por- 
tions of liquid. 

















TABLE 3 
Specific Heat at 32 °F. Wt. % 
————_—_—__—_,-————_|_ Hydrogen % Deviation 
STOCK Experimental | Eq. 3 Experimental of Eq. 3* 
0.444 0.453 13.7 2.03 
0.449 0.453 13.7 0.93 
0.423 0.431 12.3 2.00 
0.438 0.439 | 12.8 0.23 
0.412 ; 0.4382 | 12.3 4.70 
| | 

















* Using calculated % hydrogen. 





Electrolysis was encountered in the determination 
of the “energy equivalent” when using distilled 
water, although the nichrome heating element was at 
no time subjected to a potential difference of more 
than five volts. The effect was manifested by inordi- 
nately high and inconsistent values of the energy 
equivalent. This was overcome by lacquering the 
entire resistance element; results then checked with 
distilled water and aniline, for each of which specific 
heat data were available. 
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NOMENCLATURE 

a,b Empirical Constants. 
Ce,Ch Atomic heat capacities at 32°F of carbon and hydrogen 
respectively. 
Specific heat at constant pressure, B.T.U./(lb.) (F.?) 


Cp 

H Weight Percent hydrogen. 

i Weight fraction of hydrogen 

K U.O.P. Characterization Factor, (Tp) 1/3/S. 

M Molecular weight for pure compounds, average molecular 


weight for mixtures, 
Q Change in heat content, B.T.U. 
Ss Specific gravity, 60°F/60°F. 
t Temperature, °F. 
T Temperature, ° Rankine. 
Ww Weight of oil, Ibs, 
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Gas Washing Apparatus Built of 
Laboratory Glassware 


HE gas washing apparatus _illus- 

trated here was built from common 
laboratory glassware and has _ func- 
tioned with entire satisfaction. 

The tower consists of a common con- 
denser jacket 40 centimeters long and 
3 centimeters in diameter. This jacket 
is packed with glass beads or short 
pieces of glass tubing. The packing is 
held by placing a few longer pieces of 
glass tubing at the bottom of the con- 
denser jacket. The tower is mounted 
vertically so that one end extends down 
into a wide-mouth bottle carrying the 
required volume of concentrated sul- 
phuric acid. It may be necessary in 
some instances, to attach a piece of 
glass tubing to the lower end of the 
condenser jacket in case this portion is 
not long enough to extend far enough 
into the acid to prevent the gas from 
leaking. 

The top of the tower is fitted with a 
thistle tube receiver with a fairly long 
stem. The stem extended downward 
into a small test tube. The thistle tube 
is held in place by means of rubber 
stopper and the small test tube by the 
packing material in the tower. The 
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thistle tube extends sufficiently far into 


f the test tube to allow the acid in the 
tube to form a liquid seal which pre- 
vents escape of the gas. 

1 The water connections of the con- 
nections of the condenser jacket serves 
as the inlet and outlet gas connections. 

H The gas may pass either upward or 

GAS OUTLET downward through the tower. 
—" A continuous flow of sulphuric acid 
AIR LIFT is maintained downward over the tower 
annie LIQUID SEAL packing material by steadily introduc- 
A ing the acid into the top of the tower 
fsx through the thistle tube. The acid is 
YH anG lifted from the wide-mouth bottle which 
yin — : serves as the reservoir and into which 
Vie) we —PACKING the acid constantly drains from the 
7 pay of, ie a 
nan, tower. The lifting of the acid is accom- 
ae oe plished by compressed air. The opera- 
uty tion is identical with the air lift some 
wy GAS INLET times employed for pumping liquids. 
Wid Obviously the specific gravity of the 
4 “dhe : : : 
ae RY liquid being handled, the size of the line 
CCAIR INLET w bringing in the air, the amount of liquid 
> = seal at the top of the tower, the total 

; s LIQUID LEVEL silift desired, the pressure of the gas be- 

+ ing washed and the pressure on the air 
line are all factors to be considered in 

0 assembling and operating such a gas- 

° washing system. 

Obviously liquids other than  sul- 
t phuric acid may be conveniently han- 
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Packed Columns 


For Close Fractionation 


L. B. BRAGG 
Foster Wheeler Corporation 


5. a paper presented at the Toronto meeting of 
the American Institute of Chemical Engineers in 
1936, D. F. Stedman** discussed a new type of tower- 
packing material. The principles of the operation of 
this packing were explained and preliminary test 
data were submitted which indicated the promising 
characteristics of several sizes and patterns of the 
packing. 

Development of this packing material was carried 
further by Stedman in the laboratories of the 
National Research Council of Canada at Ottawa’ 
and the packing was patented in the United States,”® 
Canada” and elsewhere. It is being further developed 
by Foster Wheeler Corporation and a number of 
different sizes and types have been produced and 
studied, test data on the operating characteristics of 
six different sizes having been published.**° 


Description of Packing 


In the smaller sizes, which at present include 
0.375-inch, 0.750-inch and 25-millimeter (0.984-inch) 
nominal diameters, called Nos. 105, 104 and 112, re- 
spectively, the packing is constructed in the single- 
cell conical type. This type is made of wire cloth 
which has been embossed and trimmed into flat, 
truncated, conical discs. A semi-circular hole is cut 
out of one side of the cone and extends about two 
thirds of the distance from the edge of the cone to the 
flat in the center. The discs are welded together 
alternately back to back and edge to edge, forming 
a regular series of cells. The holes, which serve as 
vapor passageways, are located alternately on oppo- 
site sides of the section of packing. The construction 
may be more readily understood by reference to 
Figure 1. 

In operation, reflux liquid flows along the wire 
cloth and seals the openings of the mesh. The liquid 
flows out toward the walls of the column on a cone 
that is concave downward, and then back toward the 
center of the column on a cone that is concave up- 
ward, which is welded to the first cone at the outer 
edge. The lower cone is welded to another still lower 
cone at the center and the liquid flows through the 
mesh at the point of junction, then outward toward 
the walls on this lower cone, and so on until the 
liquid drops off the lowest cone of the column. The 
vapor enters the space between two cones, which are 
welded around the outer edges, through the vapor 
hole in the lowest cone. The vapor then flows 
through the space between these two cones, prac- 
tically at right angles to the axis of the column, and 
out through the vapor opening in the upper cone of 
the pair. The vapor then divides and flows around 
the point where two cones are joined back:to back, 
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‘ion single-cell, conical-type Stedman packing is 
at present made in three sizes—0.375-inch, 0.750- 
inch and 25-millimeter (0.984-inch) nominal di- 
ameters. The multiple-cell, triangular pyramid-type 
Stedman packing also is made in three round 
sizes—2.080-inch, 3.080-inch and 6.080-inch diame- 
ters. A fourth packing of this type is made having 
an equilateral triangular cross-section 6 inches on a 
side, these sections being fitted together to pack 
columns of hexagonal cross-section. These packings 
usually are constructed of 40 x 60-mesh wire cloth, 
using 0.009-inch diameter wire. 


The packings were tested with mixtures of ben- 
zene and ethylene dichloride at total reflux and 
atmospheric pressure. The data obtained were 
worked up in the form of column operation factors 
which permit accurate comparisons ketween various 
types of packing and different diameters of 
columns. Data on other types of columns are in- 
cluded. These data have been converted to be com- 
parable with data on ethylene dichloride mixtures 
and worked up in the same manner. 

This paper was delivered before the annual meet- 
ing of the American Institute of Chemical En- 
gineers, New Orleans, December 2, 3, and 4, 1940. 











and across to the side of the column where it first 
entered the packing. This flow is repeated until the 
vapor leaves the packing at the top of the column. 

With the single-cell conical type of packing the 
number of sheets of wire cloth per unit of height of 
packing decreases with increasing diameter. As a 
result the contacting efficiency per unit of height 
of packing decreases rapidly with increasing diam- 
eter. This could be offset to some extent by flattening 
the cones as the diameter increased, but such a 
change would result in reducing the capacity of the 
packing and could be made to a limited extent only 
without destroying the liquid distribution. It is ex- 
pected that a 37-millimeter (1.457-inch) nominal 
diameter conical-type packing will be produced, but 
as will be seen from the data presented hereafter, 
commencing with about 2-inch diameter, a multiple- 
cell triangular-pyramid type of packing is preferable. 

The triangular-pyramid type also is made of wire 
cloth which has been punched, blanked and embossed 
to form circular sheets having a regular pattern of 
raised triangular pyramids and an upturned lip 
around the circumference. The pyramids are located 
on %-inch equilateral triangular centers. The sheets 
are also perforated with 3/16-inch diameter holes 
located on 3-inch equilateral triangular centers be- 
tween the pyramids. 

The pattern on the circular sheets is placed so 
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FIGURE 1 


Three sizes of Stedman packing—conical type 


that by rotating adjacent sheets 120 degrees with 
respect to each other, the so-called “valleys” at the 
junctions of the bases of the pyramids of the upper 
sheet come immediately above the apexes of the 
pyramids of the lower sheet. The sheets are welded 
together at these points of contact. This placing of 
adjacent sheets causes the holes of the lower sheet, 
which serve as vapor passageways, to be located 
below the apexes of the pyramids of the upper sheet. 
The construction may be more readily understood 
by reference to Figure 2. The three sizes of packing 
on which tests are reported herein had diameters of 
2.080-inch, 3.080-inch and 6.080-inch, called Nos. 128, 
107 and 115, respectively. 

In operation the liquid flows along the wire cloth 
and seals the openings of the mesh. The liquid flows 
down the sides of the triangular pyramids, dividing 
into three portions as it does so. Then it flows along 
the mesh at the base of the pyramids until it reaches 
the center of the so-called “valley” at the junction 
of the edges of three pyramids. Here it flows through 
the cloth to the peak of the pyramid of the next lower 
sheet of cloth which is welded to the upper sheet at 
this point. The liquid flows continuously in this 
manner from the top to the bottom of a section of 
packing, repeatedly dividing into three streams and 
then combining three streams so as to give a very 
effective distribution and mixing of the liquid. The 
tendency of this action to flow liquid toward the 
walls of the column is counter-balanced by the 
tendency of the upturned lip to flow liquid from the 
walls toward the center. The vapor flows upward 
through the vapor openings into the space below a 
pyramid. Here the vapor stream divides into three 
parts and then each part flows upward through 
vapor openings in the next higher sheet of cloth 
together with vapor that in each case came from two 
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other vapor openings. This flow is repeated until the 
vapor leaves the packing at the top of the column, 
giving good distribution and mixing of the vapors 
the same as is the case with the liquid. 

As the diameter of the column increases it becomes 
desirable to modify the packing so that standard 
sections of packing may be used for various column 
diameters. This desideratum has been satisfied by 
manufacturing packing having an equilateral tri- 
angular cross-section, 6 inches long on a side of the 
triangle. These sections may then be fitted together 
to pack a column of hexagonal cross-section of any 
capacity. 

There is a continual mixing and separation of both 
liquid and vapor so that channeling is not possible. 
The column in which the packing is inserted must 
fit the packing closely, so that any openings between 
the packing and the column are sealed by the liquid 
to prevent by-passing of the vapor. The underside of 
the liquid stream is exposed to the vapor as it flows 
along the mesh of the screen and the irregularities of 
the woven screen cause turbulence in the liquid 
stream, so that the liquid is well exposed to the 
vapors and the the equivalent of an equilibrium con- 
tact is quickly attained. 

The packing is customarily fabricated from stain- 
less-steel wire cloth 40 x 60 meshes per inch, using 
wire 0.009-inch in diameter. It may, however, be made 
of any other material that can be drawn into wires 
and woven into cloth of the proper mesh, in accord- 
ance with the particular use to which the packing is 
to be put. Other mesh sizes will be satisfactory, so 
long as the packing has sufficient mechanical 
strength and the surface tension of the liquid is great 
enough to seal the openings of the mesh, but certain 
sizes of mesh and wire diameter are best.*® 


Testing of Packing 

The several different types of packings were 
tested—the conical-type in Pyrex glass columns 
equipped with silvered vacuum jackets,** the round 
triangular pyramid-type in steel columns equipped 
with vapor jackets,® and the hexagonal column in a 
steel column having a cylindrical outer shell and a 
hexagonal inner shell. The space between the inner 
and the outer shells was closed at the top but open 
to the vapors at the bottom, thereby providing a 
vapor jacket. The packed columns were connected 
to a still with a reflux rate measuring device, a 
column head and a condenser with provision being 
made for measuring the holdup and friction loss of 
the column and for obtaining.samples of the reflux 
entering the top of the column and of the reflux 
leaving the base of the column.**° A binary mixture 
of benzene and ethylene dichloride was used in all 
tests. All tests were made at atmospheric pressure 
and with total reflux. 

The flood points were determined by increasing 
the distillation rates by substantially equal steps and 
noting the point at which the bottom reflux rate 
decreased suddenly. The points of complete flooding 
were obtained by increasing the distillation rate until 
a completely flooded condition was observed in the 
case of the conical type; or until the friction loss 
through the columns, fluctuations in the friction 
loss readings, and a constantly decreasing level of 
the liquid in the still indicated that the column was 
completely flooded in the case of the triangular 
pyramid-type packing. With the triangular pyramid 
type of packing in the steel columns, since the level 
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of liquid in the column could not be observed, it was 
possible to have a condition where the reflux head 
of the column was partially flooded, which condition 
apparently existed at the point of so-called complete 
flooding with the No. 128 packing and possibly with 
others. 

With all types of packing it was found necessary 
to wet the packing thoroughly before the full effi- 
ciency could be developed. The packing was wet by 
running the column at a rate above its capacity until 
it became completely flooded. The rate of distillation 
was next reduced until the flood subsided, and was 
then set at the point desired for the test being run. 

In order to reach an equilibrium condition it was 
found necessary to continue the distillation for fairly 
long periods of time. A procedure was adopted where- 
by at the lower rates of distillation the columns were 
operated for eight hours before taking the reflux 
samples. At the higher rates of distillation the col- 
umns were operated for five hours before taking the 
samples, following which it was possible to change 
the reflux rate to an operating condition which was 
expected to give a lower efficiency, and then take a 
second set of samples three hours later. Occasional 
checks showed that this method of procedure made it 
unnecessary to regularly obtain check samples. 

The reflux samples removed from aobve and below 
the packing were analyzed by refractive index, and 
the number of theoretical plates was calculated by 
means of the equation of Beatty and Calingaert,’ 
using values of relative volatility reported by Smith 





and Matheson.** The values of relative volatility are 
nearly constant over the atmospheric pressure boiling 
range of mixtures of benzene and ethylene dichloride, 
but the slight error attendant upon the use of an 
average value of relative volatility was avoided by 
using a plot of theoretical plates vs. refractive 
index.** 


Column Operation Factords 


It has been rather common in the past to submit 
as data on the operation of packed columns, theo- 
retical plates per foot of packed column and the in- 
verse factor H.E.T.P. (height equivalent to a theo- 
retical plate), the holdup of the column in question 
expressed in some. convenient unit of volume 
measurement, and the friction loss through the 
column. These several types of data were obtained 
frequently at various boilup rates, and have been 
presented by some authors in graphical form com- 
paring the above-mentioned characteristics at various 
boilup rates. 

However, except for the H.E.T.P. factor, the data 
obtained have generally not been presented on a 
basis that would permit ready comparison of various 
types and sizes of packing material. It has been the 
author’s particular purpose in this paper to work 
out a series of factors presenting the data in such 
form that it will be readily comparable, one diameter 
with another and one type of packing with another. 
The factors used are as follows: 

1. As a factor to express the fractionating ability 





FIGURE 2 
Three sizes of Stedman packing—triangular pyramid type 
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FIGURE 3 





Twelve-inch hexagonal column, triangular pyramid type 


of the column, the author has used the familiar 
factor “height equivalent to a theoretical plate” ex- 
pressed in inches. 


2. As a capacity factor, the boilup rate expressed 
as gallons of liquid boiled up per hour was divided 
by the cross-sectional area of the column expressed 
in square inches. This factor was designated as S. 


3. A holdup factor, which would express the holdup 
of the column in terms of the fractionating ability of 
the column and the throughput of the column, was 
obtained by dividing the holdup of the column ex- 
pressed in gallons by the number of theoretical plates 
in the column and by the boilup rate of the column 
expressed in gallons per hour and multiplying by 
1000, to provide the factor W. 


4. A friction loss factor was obtained which would 
express the friction loss in terms of the fractionating 
ability by dividing the friction loss of the column 
expressed as inches of water by the number of 
theoretical plates in the column. This factor was 
designated as D. 


5. A column work factor, which would exoress both 
fractionating ability and throughput, was obtained by 
dividing the number of theoretical plates in the col- 
umn by the length of the column, and multiplying 
this quantity by the capacity factor S, this factor 
being designated as C. 


6. A wire-cloth factor, which is of particular in- 
terest with the Stedman packing, indicating the frac- 
tionating ability of an individual sheet of wire cloth, 
was determined by dividing the number of theoretical 
plates in a column by the number of sheets of wire 
cloth in the same column. This factor was desig- 
nated as B. 
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A wire-cloth work factor, which indicated both 
the fractionating ability of a sheet of wire cloth and 
the throughput of the column, was obtained by 
multiplying the factor B by the factor S, to produce 
a factor E. 

Test Results 


The test results obtained with the seven sizes of 
Stedman packing, as well as results obtained with 
empty columns, are shown in Table 1 and are also 
presented graphically in Figures 4 to 8. In Table 1 
and also in Table 2 the actual length of packing 
used, expressed in feet, is indicated by the number in 
the subheading under the headings for the friction 
loss, the holdup and the number of theoretical plates. 
In the case of the empty columns, the figure used 
indicates the approximate length of the column. 

In Figure 4 the values of H.E.T.P. and W are 
plotted against the diameters of the columns using 
data at the points of peak efficiency, at the initial 
flood points of the columns and at the points of com- 
plete flooding of the columns. No values of H.E.T.P. 
were obtained at the points of complete flooding with 
the 3.080-inch diameter and 6.080-inch diameter col- 
umns and the value for the 12-inch hexagonal column 
seemed out of line with other data. Consequently, 
values of H.E.T.P. at complete flooding were assumed 
that would give a smooth curve substantially parallel 
to the curve for the initial flood point. The other 
operation factors were calculated from the corre- 
sponding values of P. The data thus assumed or 
based on assumed data are enclosed in parentheses. 

In Figure 5, values of S and C are shown plotted 
against the diameter of the columns. In Figure 6, 
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H. E. T. P. and W. factor values for various 
column diameters 
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Wire cloth and wire cloth work factors for 
various column diameters 
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column diameters 
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relationship. 


values of B and E are shown plotted against the 
diameter of the columns showing a quite constant 


In Figure 7%, values of D are plotted on a loga- 
rithmic scale against the diameter of the columns. 
This plot shows quite well the wide range of pres- 
sure drops per theoretical plate depending on the 




























































































































































































TABLE 1 
Test Data 
Theo- 
retical Fric- Wire 
Fric- Plates | H. E. | Capac-| Hold- | tion Wire | Cloth 
Reflux; tion | Hold- | in Col. | T. P. ity up Loss | Work | Cloth | Work 
Rate | Loss up |Per Ft.) Inches | Factor | Factor | Factor | Factor | Factor | Factor 
rR | F| 4 P | S wl »pD | C B E 
Empty Column, 0.1875-Inch Diameter, A = 0.0276 Sq. In. 
| 22 2 as 
2F 2P g 
0.024 | 0.03 7.0 3.4 | 0.9 vr | 0.004 | 3.2 ie Renae 
0.029 | 0.05 | 6.6 |3.6 | 1.1 core UT te ee 
0.037 | 0.07 | 6.4 3.7 | 1.3 ‘ iS 48) 7 a 
0.061 | 0.15 5.9 | 4.1 | 2.2 . | 0.028 |6.5 |... a 
0.066 | 0.10 5.7 | 4.2 | 2.4 ; 0.018 | 6.8 | ‘ | 
0.092 | 0.20; ..... 5.4 4.4 3.3 0.037 | 8.9 | ..... 
0.170 | 0.30 5.1 4.7 6.2 | 0.059 me pea 
Empty Column, 0.3125-Inch piaanaten, A = 0.0768 Sq. In. 
: ie 13 2. 2 Se ee ge 
2F | 2P | 
0.026 | 0.05 18.8 |2.7 | 0.34 | 0.006 | 1.5 
0.033 | 0.05 | 6.3 3.8 - 43 0.008 | 1.3 
0.040 | 0.08 | 5.3 4.5 0.52 0.015 | 1.4 
0.059 | 0.13 | 4.4 6.5 | 0.77 0.030 | 1.7 
0.073 | 0.13 | 3.8 6.3 | 0.95 ae 0.034 | 1.8 | 
0.092 | 0.15 | Ss 1728 (2.3 --+ | 0.045 | 2.0 
0.151 | 0.20 3.2 7.5 2.0 j 0.063 | 3.2 | 
0.182 ‘i 2.4 10.0 2.4 ‘ : 2.9 | 
0.261 3.5 aed [ee Bi ies Pe 
Peumentad Column, 0.375-Inch enna, A = 0.111 Sq. In 
| 
| 2P | 
} 
JOS a See 9.2 2.6 | S Sa eee 1.1 
0.033 8.8 i et eee 1.3 
0.040 6.2 | 3.9 | a ee 11.1 
0.046 5.3 4.5 0.41 wee 1.1 = ; 
0.053 4.2 |5.7 | 0.48 5 | 10 |... |. 
| | | | 
Empty Column, 0.750-Inch Seeenaher, A = 0.442 Sq. In. 
pes : : li : 
| op | | 
0.040 e Sere 9.0 2.7 0.09 \ See | aa 
0.053 a 64 |3.8 | 0.11 0.35 
0.066 See hat 4.3 5.6 0.15 _* & eee | 
0.066 Ra 4.4 5.5 0.15 ree } 
0.119 Ken's 1.2 20 | SS aR J 3 er | 
0.132 aia 1.3 18.5 0.30 0.20 ; | 
0.185 ‘ 1.2 20 0.42 0.25 
0.238 Ws 1.0 24. 0.54 0.27 | 
mee 
Empty Column, 0.984-Inch seeeten, A = 0.760 Sq. In. 
ps ee — ~- aia : cies aa ‘ 
| ae | | 
0.040 : . 112.5 | 1.8 | 0.053 SS Ba) Eee 
0.053 10.3 2.3 3 RSS See | ree , ; 
0.092 2.7 8.9 0.121 0.16 eas 
0.132 1.7 14 0.174 0.15 ee yee 
0.185 1.7 14, SS ti 0.21 eos ae 
0.211 ee x 15. i GBR Se 0.22 lid . 
0.238 : | 1.6 15. gaa 0.25 aaa 
Empty Column, 2.080-Inch Diameter, A = 3.40 Sq. In 
l l w 
4F | 4P | | 
ES BOG ane }17-]28 |0.15 | ..... 0.064 Ripa: 
0.7 a oe ee 0.21 0.079 i 
1.0 a 1.2 | 40 eS ee 0.087 ; 
OS ZA ee 1.0 4s 0.44 uw’ | 0.11 eye 
2.0 0.17 Sere ef 60 ie 0.21 0.12 
3.0 © Seewrre a 8 69 Ea 0.29 8 eS earn 
4.0 0.25]... 0.6 80 oS oe BARS 0.42 0.18 
6.0 sali ok aoe 96 BA” AE wack cate | ht PSE eee 
7.5 OX 2 0.4 120 NE OS 1.0 2 Be ae ae 
9.0 oo I ee 0.4 120 oo, Sie) Be 1.3 _ i pe BPeree 




















































































































































































































retical Fric- Wire 
Fric- Plates | H.E. | Capac-| Hold- | tion Wire | Cloth 
Reflux} tion | Hold- | in Col. | T. P. ity up Loss | Work | Cloth | Work 
Rate | Loss up (Per Ft.| Inches | Factor | Factor | Factor | Factor | Factor | Factor 
R F H P S WwW D Cc B E 
Empty Column, 3.080-Inch Diameter, A = 7.43 Sq. In. 
4F 4P 
0.5 C061 ....3: 1.8 27 | a eee oC 5 | ee Peper 
2.0 tg ae whee 1.6 30 > i Perr Cr _. we See Ga 
4.0 - SR 1.1 44 | at RES i. BS 5 2h oe eer 
7.0 eS, chedn 0.8 60 ee 0.19 Ae TRAE ee 
10.0 _ = 5 eae 0.8 60 Som eye 0.25 Sa GAR 
Empty Column, 6.080-Inch Diameter, A = 29.0 Sq. In 
4P | 4P | | | | | 
5 eR! Lae 1.8 27 Th ag Seca! gate tos EBay ay 
10 ey 1.0 | 48 TR Geese pete io is ee 
12.5 - 3 eee 0.9 53 _. J Bere ; 2: | 68 eee Gee 
20 pare See 0.9 E SE aR pce cS 2 ees Beeee 
24 | seeee 0.6 80 a ees | aan MEE HR cacao wae 
| u 
Packing 105, 0.375-Inch Diameter, A — 0.111 Sq. In. 
| | 
| | 178 
2F 2H 2P | Sh./Ft. 
0.024 | 0.05 | ..... 20.0 1.20 - Bas 0.0025) 2.2 0.056 | 0.012 
0.026 | 0.05 | ... 32.6 0.74 0.23 ..... | 0.0015) 3.7 | 0.092 | 0.021 
0.029 | 0.10 | 0.0015) 41.6 0.58 0.26 1.2 0.0024! 5.4 } 0.12 0.031 
0.034 | 0.80 | 0.0020) 53.6 0.45 0.31 5 0.015 | 8.3 | 0.15 0.047 
0.037 | 1.2 0.0019) 56.4 0.42 0.32 0.9 0.021 | 9.0 0.16 0.051 
0.040 | 2.2 0.0021) 56.4 0.42 0.36 0.9 0.039 |10. 0.16 0.058 
0.045 | 2.4 0.0021) 53.3 0.45 0.41 0.9 0.045 11 | 0.15 0.061 
0.045 | 2.75 . 52.2 0.46 0.41 . | 0.053 |11. | 0.15 0.061 
0.048 | 3.5 0.0022} 49.9 0.48 0.43 0.9 0.070 |11. | 0.14 0.060 
0.050 | 4.0 0.0023) 44.8 0.54 0.45 1.0 0.089 (10. | 0.13 0.058 
0.053 | 4.2 0.0023) 44.2 0.54 0.48 1.0 0.095 |11. 0.12 0.058 
0.055 | 4.9 0.0023) 41.5 0.58 0.50 1.0 0.13 |10 0.12 0.060 
0.056 | 5.0 0.0022) 40.9 0.59 | 0.50 1.0 0.12 /10. | 0.12 0.060 
0.058 | 7.0 | 0.0029} 39.9 | 0.60 | 0.52 | 1.3 0.18 |10 | 0.11 | 0.057 
0.059 | 6.5 0.0024) 39.1 0.61 0.53 1.0 0.17 }10 | 0.11 0.058 
0.061*|} 7.0 0.0032) 37.7 0.64 0.55 1.4 0.19 |10 | 0.11 0.060 
0.063 |11.0 0.0048} 31.8 0.75 0.57 2.4 0.35 | 9.0 | 0.089 | 0.051 
0.066 |17.0 0. 0081 32.5 0.74 0.59 3.8 0.52 9.6 0.091 | 0.054 
0.069 | 7.35 | 41.7 0.58 0.62 coe POS 1B |} 0.12 0.074 
0.073t 26:0 0 0128 26.5 0.90 | 0.66 6.5 0.98 | 8.8 0.074 | 0.049 
Packing 104, 0.750-Inch Diameter, A — 0.442 Sq. In. 
| | | 
2F | 2H 2P Sh./Ft. | 
0.026 | 0.08 | 0.0023) 43.2 0.56 0.059 | 2.0 0.0019) 1.3 0.22 | 0.013 
0.033 | 0.20 | 0.0028) 48.0 0.50 | 0.075 | 1.8 0.0042) 1.8 0.25 0.019 
0.040 | 0.25 | 0.0028) 50.3 0.48 0.090 | 1.4 0.0050) 2.3 0.26 0.023 
0.046 | 0.40 | 0.0028) 49.5 | 0.48 0.10 1.2 0.0081; 2.5 0.25 0.025 
0.053 | 0.65 | 0.0045) 48.3 0.50 0.12 1.8 0.014 | 2.9 0.25 0.030 
0.079 | 1.25 | 0.0048] 42.7 0.56 0.18 1.4 0.029 | 3.8 0.22 0.040 
0.106 | 4.5 0.0055) 36.7 0.65 0.24 1.4 0.12 4.4 0.15 0 046 
0.132 | 6.2 0.0056) 33.7 0.71 0.30 1.3 0.18 5.0 0.17 0.051 
0.158 | 7.4 0.0065) 30.6 v.78 0.36 1.3 0.24 | 5.5 0.16 0.058 
0.168*| 9.0 : 27.8 0.86 0.38 ---- | 0.32 5.3 0.14 0.053 
0.172 |18.5 0.0123) 24.4 0.98 0.39 2.9 0.76 | 4.8 0.13 0.051 
0.178f/22.5 0.0216) 20.6 1.16 0.40 5.9 1.1 4.1 0.11 0.044 
Packing 112, 0.984-Inch Diameter, A — 0.760 Sq. In. 
| 
72 
2F 2H 2P Sh./Ft 
0.034 | 0.08 | 0.0022) 38.7 0.64 0.045 | 1.7 0.0021; 0.87 0.27 0.012 
0.040 | 0.10 | 0.0024) 48.4 0.50 0.053 | 1.2 0.0021) 1.3 0.34 0.018 
0.042 | 0.10 - | 48.0 | 0.50 0.055 ...- | 0.0021) 1.3 0.33 0.018 
0.053 | 0.20 | 0.0034) 43.8 0.55 0.070 | 1.5 0.0046) 1.5 0.30 0.021 
0.066 | 0.35 | 0.0038} 41.0 | 0.59 | 0.087 | 1.4 0.0085) 1.8 0.29 | 0.025 
0.074 | 0.45 | 0.0045) 38.7 0.62 0.097 | 1.6 0.012 | 1.9 27 0.026 
0.079 | 0.55 : 38.5 0.62 0.104 ‘ace | eh oe 27 0.028 
0.106 | 0.90 | 0.0059) 34.8 0.69 0.139 | 1.6 0.026 | 2.4 .24 0.033 
0.127 | 1.2 33.0 0.7 0.167 ..-- | 0.036 | 2.8 .23 0.038 
0.132 | 1.6 0.0063) 31.1 0.77 0.174 | 1.5 0.051 | 2.7 22 0.038 
0.158 | 2.5 ac 31.1 0.77 2 Seer 0.080 | 3.7 22 
0.185 | 3.4 0.0071) 29.5 0.81 0.243 | 1.3 0.12 3.6 , 
0.211 | 4.8 ae fF 0.85 27a 1 ....- £6.80 3.9 
0.238 | 6.5 0.0087) 26.3 0.91 0.313 | 1.4 0.25 4.1 
0.264 | 8.5 | 0.0090) 24.6 | 0.98 | 0.348 | 1.4 0.35 | 4.3 
0.280 | 9.5 ‘ 24.2 | 0.99 | 0.368] ..... 0:39 | 4.5 
0,286"; 9.5 | 0.0095) 24.2 | 0.99 | 0.376 | 1.4 0.39 | 4.5 
0.298 {11.0 | 0.0219) 25.5 | 0.94 | 0.392 | 2.9 0.43 | 5.0 
0.306 | 9.5 Wa ees eee of ee 0.36 | 5.3 
0.317 {10.9 | 0.0103) 26.1 | 0.92 | 0.417 | 1.2 0.42 | 5.4 
0.324 |12.2 acc» pace POSS. | OB 2... 0.48 | 5.5 
0.330 |16.3 | 0.0206; 27.7 | 0.87 | 0.434 | 2.3 0.59 | 6.0 
0.343t| 19.0 < me .451 | 3.9 0.93 | 4.6 
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loading of the column. If a very low pressure drop 
is desired, this may be had by operation at low 
throughput whereas if pressure drop is not a factor, 
operation at high rates of throughput is possible. 

Figure 8 shows values of P plotted on a logarithmic 
scale against the diameter of the column also on a 
logarithmic scale. Plotted in this manner the data 
appears to be well represented by straight lines 
which appear to indicate the values of P that may be 
expected in large-diameter columns. 


Other Types of Packing 


Data available in the literature on several other 
types of packing have been recalculated to obtain 
values of the operation factors for comparison with 
Stedman packing. There have also been included data 
on small empty glass columns of Rose," the con- 
centric glass tube column of Selker, Burk and 
Lankelma!? and on the Bruun® glass bubble-cap 
column. 

These data are shown in Table 2. All of the test 
data given in Table 2 were obtained using mixtures 
other than benzene and ethylene dichloride except 
those of Hall and Bachman.® Without exception all 
the other mixtures used will permit larger boilup 
rates expressed as volume of liquid handled than 
will benzene and ethylene dichloride and will also 


TABLE 1—Continued 







































































Theo- 
retical Fric- Wire 
Fric- Plates | H.E. | Capac-| Hold- | tion Wire | Cloth 
Reflux! tion | Hold- | in Col. | T. P. ity up Loss | Work | Cloth | Work 
Rate | Loss up |Per Ft.| Inches | Factor | Factor | Factor | Factor | Factor | Factor 
rR |F/| 4 P | S | wl} D C B E 
Packing 128, 2.080-Inch Diameter, A = 3.40 Sq. In. 
100 
3F 3H 3P Sh./Ft 
0.4 0.20 | 0.08 13.9 2.59 0.12 /|14. 0.014 | 0.56 0.046 | 0.0055 
0.5 0.25 | 0.05 38.3 0.94 0.15 2.6 0.0065} 1.9 0.128 | 0.019 
0.6 0.30 | 0.08 39.0 0.92 0.18 3.4 0.0077) 2.3 0.130 | 0.023 
0.75 | 0.50 | 0.05 36.7 0.98 0.22 1.8 0.014 | 2.7 0.122 | 0.027 
1.1 1.25 | 0.11 30.9 1.17 0.32 3.2 0.040 | 3.3 0.103 | 0.033 
1.5 2.5 0.16 26.9 1.34 0.44 3.9 0.093 | 3.9 0.090 | 0.040 
1.5 2.5 0.11 27.5 1.31 0.44 2.6 0.091 | 4.0 0.092 | 0.041 
2.0 5.0 0.24 | 25.1 1.44 0.59 4.7 0.20 4.9 0.084 | 0.050 
2.0 5.0 0.18 25.2 1.43 0.59 3.7 0.20 5.0 0.084 | 0.050 
2.5 8.0 0.28 22.2 1.62 0.74 5.2 0.36 5.5 0.074 | 0.055 
2.5 8.0 0.26 22.3 1.61 0.74 4.7 0.36 5.5 0.074 | 0.055 
2.75* | 9.5 0.21 hues Hace | en Care OME Peer! Usa: eee S 
3.0 j11 5 0.37 21.0 1.71 | 0.88 5.8 0.55 6.2 0.070 | 0.062 
3.25 113.0 0.40 21.1 1.70 | 0.96 5.8 0.62 6.7 0.070 | 0.067 
3.5 {14.0 0.32 22.2 1.62 ae 4.1 0.63 8.1 0.074 | 0.081 
4.0 |20.0 0.40 22.4 1.61 | 1.2 4.4 0.89 9.0 0.075 | 0.090 
4.5 |26.0 0.45 23.5 Be 4.3 1.3 10. 0.078 | 0.10 
4.75 i31 0 0.53 19.5 1.85 | 1.4 §.7 1.6 9.1 0.065 | 0.091 
5.0t |35.0 1.06 16.6 2.17 1.5 12.8 2.1 8.3 0.055 | 0.083 
| | 
Packing 107, 3.080-Inch Diameter, A = 7.43 Sq. In 
} 99 
| 3F 3H 3P Sh./Ft 
0.5 0.10 | 0.05 25.2 1.43 0.067 | 4.0 0.0040) 0.56 0.085 | 0.0057 
0.65 | 0.12 | 0.05 33.2 1.08 0.087 | 2.3 0.0036) 0.97 0.112 | 0.0097 
0.75 | 0.17 | 0.08 32.5 1.11 0.10 3.3 0.0052) 1.1 0.109 | 0.011 
1.0 0.25 | 0.11 | 30.1 1.19 | 0.138 | 3.6 0.0083} 1.3 0.101 | 0.013 
1.5 0.55 | 0.26 | 27.3 1.32 | 0.20 | 6.4 0.020 | 1.8 0.092 | 0.018 
2.0 0.5 0.19 24.8 1.45 0.27 3.8 0.020 | 2.2 0.083 | 0.022 
2.5 1.5 0.40 24.0 1.50 0.34 6.6 0.063 | 2.7 0.081 | 0.028 
3.0 1.5 0.26 23.3 1.55 0.40 3.8 0.064 | 3.1 0.078 | 0.031 
3.0 1.5 0.26 23.2 1.55 0.40 3.7 0.065 | 3.1 0.078 | 0.031 
4.0 3.0 0.21 22.2 1.62 0.54 2.4 0.13 4.0 0.075 | 0.041 
4.5 4.0 0.26 21.8 1.65 0.61 2.7 0.18 4.4 0.073 | 0.045 
5.0 5.5 0.29 21.2 1.70 0.67 2.7 0.26 4.7 0.071 | 0.048 
6.0 8.7 | 0.34 | 20.2 | 1.78 | 0.81 | 2.8 0.43 | 5.5 0.068 | 0.055 
6.8* |10.0 | 0.40 | 19.4 1.86 | 0.91 | 3.0 0.52 | 5.9 0.065 | 0.059 
7.5 {13.5 | 0.26 | 20.4 | 1.76 | 1.01 ua 0.66 | 6.9 0.069 | 0.070 
8.0 |20.0 | 0.34 | 22.0 | 1.64 | 1.08 | 1.9 0.91 | 7.9 0.074 | 0.080 
8.5 |28.0 | 0.54 | 21.5 | 1.68 | 1.14 | 3.0 1.3 8.2 0.072 | 0.082 
9.0 |28.6 | 0.40 | 20.8 | 1.738 | 1.21 | 2.1 1.4 8.4 0.070 | 0.085 
9.5 |30.0 | 0.78 | 19.5 | 1.85 | 1.28 | 4.2 1.5 8.3 0.066 | 0.085 
10.0 |34.0 | 1.21 16.6 | 2.16 | 1.35 | 7.3 2.0 7.5 0.056 | 0.076 
10.2¢ |35.0 | 1.27 |(15.6) |(2.30) | 1.37 |(8.0) |(2.2) |(7.1)  |(0.053)| (0.073) 
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give lower friction losses at comparable operating 
conditions such as at the flood point. Consequently, 
in order that a proper comparison might be made, 
all of the operation factors have been calculated for 
equivalent distillation of mixtures of benzene and 
ethylene dichloride. 

In these calculations estimates had to be made of 
the composition of the liquid at the point in the 
column at which the reflux rate was measured. From 
these estimates and figures with regard to com- 
parable maximum vapor velocities and vapor and 
liquid densities, correction factors were calculated 
which were used to determine operation’ factors 
that would be consistent with those obtained with 
mixtures of benzene and ethylene dichloride, as 
indicated in Table 1. 

The assumption was made that the holdup varied 
proportionately to the liquid throughput as a result of 
which there was no correction of the factor W for 
various liquids. Actually, the holdup generally de- 
creases less rapidly than the liquid throughput, and 
































































































































Theo- 
retical Fric- Wire 
Fric- Plates | H.E. | Capac-| Hold- | tion Wire | Cloth 
Reflux! tion | Hold- | in Col.| T. P. ity up Loss | Work | Cloth | Work 
Rate | Loss up |Per Ft.| Inches | Factor | Factor | Factor | Factor | Factor | Factor 
R F H P S WwW D Cc B E 
Packing 115, 6.080-Inch Diameter, A = 29.0 Sq. In. 
100 
3F 3H 3P Sh./Ft. 
2.0 0.25 | 0.45 30.1 1.20 0.069 | 7.5 0.0083} 0.69 0.100 | 0.0069 
2.8 0.30 | 0.16 30.8 1.17 0.097 | 1.8 0.0097; 1.0 0.103 | 0.010 
3.5 0.50 | 0.18 30.5 1.18 0.12 1.7 0.016 | 1.2 0.102 | 0.012 
5.0 0.50 | 0.40 26.5 1.36 0.17 3.0 0.019 | 1.5 0.088 | 0.015 
5.2 0.50 | 0.16 26.1 1.38 0.18 1.2 0.019 | 1.6 0.087 | 0.016 
8.2 1.3 0.32 23.7 1.52 0.29 1.6 0.055 | 2.3 0.079 | 0.023 
10.0 1.6 0.45 22.5 1.60 0.34 2.0 0.071 | 2.5 0.075 | 0.026 
10.0 eae 23.2 1.55 iS ee 0.069 | 2.6 0.077 | 0.026 
12.5 3.0 0.61 22.3 1.61 0.43 2.2 0.13 3.2 0.074 | 0.032 
13.5 3.25 | 0.53 21.8 1.65 0.47 1.8 0.15 3.4 0.073 | 0.034 
15.0 3.5 0.66 20.6 1.75 0.52 2.1 0.17 3.6 0.069 | 0.036 
17.0 5.5 0.74 20.2 1.78 0.60 2.1 0.27 4.1 0.067 | 0.040 
20.0 6.3 0.66 18.8 1.91 0.69 1.8 0.33 4.3 0.063 | 0.044 
20.0 6.7 0.79 17.9 2.01 0.69 2.2 0.37 4.1 0.060 | 0.041 
22.5 7.0 1.19 17.7 2.03 0.78 3.0 0.39 4.6 0.059 | 0.046 
23.5 a ee 17.3 2.08 | eee oe 0.55 4.7 0.058 | 0.047 
24.0* |10.0 50a) Eee ins See Bre ee ere Seer rs och 
25.0 10.6 1.24 17.1 2.11 0.86 2.9 0.62 4.9 0.057 | 0.049 
27.5 15.0 1.7 18.0 2.00 0.95 3.5 0.83 5.7 0.060 | 0.057 
30.0 17.0 1.40 19.0 1.89 1.03 2.4 0.90 6.5 0.063 | 0.065 
32.5 20.0 1.35 20.3 1.77 1.12 2.0 0.98 7.6 0.068 | 0.076 
35.0 23.0 1.21 22.3 1.61 1.21 1.6 1.03 9.0 0.074 | 0.090 
37.0 25.0 1.59 23.0 1.56 1.28 1.9 1.09 9.8 0.077 | 0.099 
39.0 27.0 1.48 23.5 1.53 1.35 1.6 1.15 {11. 0.078 | 0.105 
41.0 |30.0 2.06 22.2 1.62 1.41 2.3 1.35 |10. 0.074 | 0.104 
42.0¢ {30.0 1.80 |(14.2) |(2.53) |(1.45) |(3.0) [(2.11) |(6.9) | (0.047)/ (0.069) 
Packing 116, 12-Inch Hexagon, A = 93.6 Sq. In. 
99 
2F 2H 2P Sh./Ft 
12.0 0.25 | 0.55 16.1 1.49 0.13 2.8 0.016 | 1.0 0.081 | 0.011 
15.0 | 0.30 | 0.40 16.7 1.44 0.16 1.6 0.018 | 1.3 0.084 | 0.013 
20.0 | 0.50 | 0.55 15.2 1.58 0.21 1.8 0.033 | 1.6 0.077 | 0.016 
30.0 1.00 | 0.63 13.2 1.82 0.32 1.6 0.076 | 2.1 0.067 | 0.021 
30.0 1.00 | 1.06 13.2 1.82 0.32 2.7 0.076 | 2.1 0.067 | 0.021 
30.0 1.00 | 0.48 13.0 1.85 0.32 1.2 0.077 | 2.1 0.066 | 0.021 
40.0 1.75 | 0.53 12.1 1.98 0.43 ee 0.145 | 2.6 0.061 | 0.026 
50.0 | 2.50 | 0.63 M7 2.05 0.53 1.1 0.21 3.1 0.059 | 0.031 
60.0 | 3.90 | 0.69 11.3 2.12 0.64 1.0 0.35 3.6 0.057 | 0.036 
70.0 | 5.00 | 0.79 | 10.8 | 2.22 | 0.75 | 1.0 0.46 | 4.0 0.055 | 0.041 
80.0 | 6.30 | 0.92 10.1 2.38 0.85 1.1 0.62 4.3 0.051 | 0.043 
85.0 6.90 | 0.92 9.8 2.45 0.91 1.1 0.70 4.5 0.049 | 0.045 
90.0 8.00 | 1.00 9.7 2.46 0.96 WR 0.83 4.6 0.049 | 0.047 
90.0 | 7.90 | 0.92 9.5 2.52 0.96 ).1 0.83 4.5 0.048 | 0.046 
| od ae Geet Peers) ae OFS 215462. LEAR ye a ice ieee 
95.0 | 9.00 | 1.11 10.2 2.35 1.0 oS | 0.88 5.1 0.052 | 0.052 
100.0 {10.0 1.22 11.2 2.14 1.1 | i 0.89 6.2 0.057 | 0.063 
110.0 {12.7 1.48 11.6 2.07 1.2 1.1 1.1 7.0 0.059 | 0.071 
120.0 {17.0 1.85 i: 7 2.05 1.3 13 1.5 7.6 0.059 | 0.077 
130.0 |24.0 | 3.96 11.3 2.12 1.4 2.7 2.1 7.9 0.057 | 0.080 
138.0 |32.0 | 5.02 | 11.0 | 2.18 | 1.5 3.3 2.9 8.3 0.056 | 0.084 
140.0t |36.0 4.73 10.7 2.24 1.5 3.2 3.4 8.0 0.054 | 0.081 
140.0¢ |86.0 | 4.73 | (8.6) |(2.78) | 1.5 (4.0) |(4.2) |(6.5) |(0.044)| (0.065) 
* Initial Flood Point of Column. 
+ Column Completely Flooded. 
{61} 79 





























































































































































































































TABLE 2 
Data from Literature —— 
a5 Plates Friction | 
Th Reflux Friction in Col. |H.E.T.P.| Capacity; Holdup | Loss Work 
a Rate Loss | Holdup | per Ft. | Inches | Factor | Factor | Factor | Factor 
Plates Friction 
Reflux | Friction in Col. |H.E.T.P.| Capacity Holdup | Loss | Work . . | . | . =. | = | - 
Rate Loss | Holdup | per Ft. | Inches | Factor | Factor | Factor | Factor 
} 
R F H | P S | WwW D Cc 4 mm. x 6 mm. —0.5 mm. Carding Teeth 
x ER! SELES ee o wire oe Diameter 1.26-Inch, A = 1.25 Sq. In. 
Empty Column,” 0.118-Inch Diameter, A = 0.0109 Sq. In. l | | 
Be | 90F | 90H | 9.0P 
ee 
0.009........ | 9.5 | 1.3 oe nein yee | 7.6 O48 BT | ore 38.0 | 2.9 | 0.30 | ...... 0.14 | 1.3 
ee eee | enact | 7.0 | 1.7 Ae ees Beers & A CC Seen © Sa eee | 425 | 26 | 033 | ...... 0.13 1.6 
0.016........] c.eeee | eens. 6.0 | 2.0 1.4 na cee | | 8.4 0.55... BS parce 50.5 | 2.2 | 0.34 | ...... 0.10 1.9 
0.021........) «2.5. > an > ee Ge | 5.4 0.58... ae ee er 2.8 | 0.36 | ...... 0.10 1.6 
0.025. | rs re 40) 30 | 2.1 | -. | 8.4 0.61... gs a | 35.0 Bigg: £ pare 0.18 1.5 
0.032........ 20 | 60 | 2.7 |...... ‘oo | 5.4 ee Te Te eet ae | ope 0.77 3.2 
0.048........ eee eee 10 )120 | 4.1 | ...... J sees | 4.1 = Sere | 23.6 . | 33.0 | 3.4 | 0.78 | ...... 1.1 2.9 
| | | 7] 
ne 2 MIRE NEN oh ple: CN Sa ST A ee S| Sey (19.3 | ...... | 35.5 | 3.1 | 0.81 | ...... | 0.81 3.2 
Empty Column,” 0.236-Inch Diameter, A = 0.0438 Sq. In. ee ee 
Looe Ly RET TE Ss FoR ri “oO hoe = ceapaeesaa One Turn 5/32-Inch—No. 26 Wire Nickel Helices” 
0.0026....... oY Ws | 0.69 | 0.06 } 1.1 Diameter 1.26-Inch, A = 1.25 Sq. In. 
0.0034 13.0 ae a eee eee | 0.9 Pe eee 2. 
0.0071 | 6.0 | 2.0 0.15 | | | 0.9 | 
0.013. | 4.0 | 3.0 0.27 | Ba 9.0F | 9.0H | 9.0P | 
0.014 | 2.0 | 60 | 0.29 |..... | 0.6 | | | | 
0.022 | 2.0 | 6.0 | 0.46 | 0.9 2.87... 9.1 eee ty SE 2 eee | 0.63 2.0 
0.030. | 2.0 | 6.0 0.63 | 1.3 1.45... to oe | 20.5 | 5.5 | 0.89 | | 0.70 2.0 
0.040. | 1.0 | 12, | 0.84 | 0.8 1.48... | 9.6 22.0 | 5.1 | 0.91 | | 0.65 2.2 
0.079. | 10). | 27 1.7 $58... 12. RSS ee Y = oe 0.83 2.2 
0.098 | 0.5 | 24. } 2.1 1.1 1.56... 9.1 26 | 63 } OS 1 0.75 1.9 
0.127 0.5 | 24. 2.7 1.4 1.58... Nae eee tae ee a eee | 0.62 | 3.1 
BP: E Me Sa SE CES 29.5 | 3.8 1.02 | 0.86 | 3.3 
' * See: es Ey Res eer 
Concentric Glass Tube Column,” A = 0.16 Sq. In. SL OR cae ae ee Ce) ee be ae 
Equivalent Diameter — 0.451 Inches a aaa = 3 “ gis ; . — — 
eT? se SN: ee a eS ee One Turn %-Inch Diameter—No. 26 Wire Nickel Helices® 
4.7F | 4.7H 4.7P | | Diameter 1.26-Inch, A = 1.25 Sq. In. 
| | a ‘ — —n — 
0.026..... Cito cccss | ORO Oe | OME 1 ...:.. (ee) 2:4 ae ane eS a ae hr re 
ee O96 of's..«: | 97.2 0.50 | 0.26 | ...... 0.0021 | 5.4 43F | 43H | 43P | 
0.062...... 0.17 76.7 | 0.74 | 0.31 | ...... | 0.0083] 5.1 | 
cf... eee 0.19 | 0.0021 69.0 | 0.82 | 0.34 | 0.45 | 0.0041 | 5.0 0.64... 21 94 | 5.3 0.39 | ...... 0.33 0.85 
a 0.10 0.0098 89.4 | 0.64 | 0.11 | 0.50 0.0017 2.1 1.08.. 40 98 | 5.0 0.66 0.61 1.5 
0.032........| 0.12 | 0.0014 | 79.6 | 0.72 | 0.16 | 0.55 | 0.0022} 2.7 1.08 59 116 | 43 0.66 | 0.76 e 
0.033. . r O.ie i'...... | 09 | O88 | 6.18 | ...... 10.0080 | 2.2 111 | 43 122 +| 41 0.67 | 0.52 19 
a Ss Waa 72.2 | 0.79 | 0.24 ro 0.0031 | 3.7 1.24... . eal Bas! 98 | 5.0 0.75 a _ | 0.78 eh; 
ESE, CS en Nears | 75.5 0.76 0.27 | ...... | 0.00387 | 4.3 \ 
rer = | , 7 5 ; a — Eee — — — = = a ——<—— = — _ = q 
Bubble-Cap Column,® 0.984-Inch Diameter, A = 0.760 Sq. In. Single Turn 3/32-Inch Diameter—No. 26 Wire Helices* 
2 Centimeter Sections Diameter 0.79-Inch, A = 0.49 Sq. In. 
| 033F | 0.33H | 0.33P | 1.96F | 1.96H | 1.96P | | 
| | | | | | | | | 
0.081... .. | 0.00092) 5.4 | 0.73 0.10 le ee | 1.6 0.079........| x 22.0 1.07 0.12 | .... caene t “eg 
0.16... | c..... | 0.00092) 4.8 | 0.82 0.19 | 1.2 ; | 2.8 TS Ee Bee 22.5 | 1.04 eS ae howe eee 
i Fe ‘cick O88 12.2 1:64 | @.%8 ; 4.6 on... “i Saeee ; 17.5 1.34 | 0.33 ; i . » 328 
0.040........| ‘* | 9.00092) 4.9 | 0.80 | 0.042) 4.7 |: | 0.62 030... - ee oss Be & Beeeten Rope sy 
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percent in calculating S and C. Fenske, Lawroski 
and Tongberg’ used the same mixture, the values of 
R being reduced 23 percent while calculating S and 
C, the values of F being increased 49 percent in cal- 
culating D. In this case only data obtained after flood- 
ing the column were used. Baker, Barkenbus and 
Roswell’ also used mixtures of n-heptane and methyl- 
cyclohexane and values of R were reduced 28 percent 
in calculating S and C, while for the same mixture 
used by Lecky and Ewell*® values of R were reduced 
25 percent in calculating S and C with F being in- 
creased 49 percent in calculating D. 

It is interesting to note that, while a few of the 
several types of columns give lower pressure drops 
per theoretical plate and two combine low pressure 
drop and low liquid holdup per theoretical plate per 
unit of throughput, all these columns have higher 
values of H. E. T. P. than Stedman packed columns 
of equivalent diameter. One column shows a lower 
value of H. E. T. P. but has a higher pressure drop 
per theoretical plate and higher holdup per theoreti- 
cal plate per unit of throughput. In most cases the 
flood points of the columns were not determined 
aithough it is obvious that some have higher allow- 
able throughputs than the Stedman packed column 
of corresponding diameter. Considering the above, it 
is believed that the Stedman packed column offers a 
better combination of operating characteristics for 
close fractionation in all except a few special cases. 
Stedman packing also seems to be the only packing 
material offering a large number of theoretical plates 
per foot of height in the larger diameters. 


Nomenclature 
A = Cross-sectional area of column—Square inches 
t = Liquid reflux rate—Gallons per hour 
F = Friction loss through column—tInches of water per foot 








H = Liquid and vapor holdup of column—Gallons per foot 

P = Theoretical plates in column—Plates per foot 

4.E.T.P. = Height equivalent to a theoretical plate in inches 

S = Capacity factor for column—Gallons per hour per square inch 

W = Holdup factor for column—Gallons per theoretical plate per 
1000 gallons of throughput per hour 

D = Friction loss factor for column—lInches of water per theoret- 
ical plate 

C = Work factor for column—Plates per foot X gallons per hour 
pér square inch 

B = Wire cloth factor for column—Theoretical plates per sheet of 


wire cloth 
E = Wire cloth work factor for column—Theoretical plates per 
sheet of wire cloth X gallons per hour per square inch. 
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Laboratory Oxidation Tests 
For Lubricants 


DR. F. JOSTES and DR. A. HANN 


Contribution from the Chemical Institute of the 
Technical High School, Berlin 


(Translated from Oel u. Kohle, 15, No. 26, 1939, Page 515) 


‘Tk ERE are increasing demands made for engine 
lubricants which are resistant to rapid ageing and 
deterioration during use, since the alteration of 
viscosity of an oil and formation of tarry or cokey 
deposits determine the value of these oils and affect 
the life and output of power engines to a very great 
degree. One desired, therefore, to seek and obtain 
some laboratory method in order to test oils for 
their ageing tendencies, and to obtain more accurate 
data as to what oils do in general. For one reason, for 
instance, to standardize refining methods in advance 
in order to produce more resistant oils, and secondly, 
to be able to recommend a definite oil grade for cer- 
tain types of engines upon which the public can rely. 

To evaluate oils for both these aspects of the 
lubrication problem calls for a test method which is 
reliable and not time-consuming. Great effort has 
been expended in seeking methods which might be 
feasible, using ordinary laboratory accessories in 
order to arrive at some procedure in testing ageing 
tendencies of oils. The difficulty which one meets is, 
of course, the fact that the conditions in an engine or 
gasoline motor cannot be exactly duplicated in any 
laboratory test. This is all the more difficult since it 
is not definitely known at present just what really 
occurs when an oil deteriorates, forms sludge or in 
general when it is said to “oxidize.” 


Test Methods 

Experience has taught that an oil is suitable only 
for a particular condition or a special motor when it 
has previously passed some arbitrary test in that 
type motor or has given good results in some specific 
engine. Going one step further, if all oils are to be 
tested in one special type of engine, then such results 
based on a special engine test cannot be translated 
into coherent terms when applied to some other type 
of motor. The varied construction of many “makes” 
of motors, and the very many varied demands made 
on engines of today under which they operate greatly 
influences the tendency one way or another as to 
whether an oil may or may not rapidly deteriorate in 
use. The nature of the fuel used in motors has a great 
bearing on the way a lubricating behaves, as was 
pointed out by Kadmer' and more recently by Kern.’ 
It stands to reason then that a result obtained in a 
certain motor under certain conditions will answer 
only at most one definite question as to deterioration 
of oils—some one property of an oil which such 
specialized test will naturally magnify. 

Of still more uncertain character are the relations 
underlying the laboratory procedures for laboratory 
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oxidation tests; because here attempts are made to 
cause oils to oxidize or break down in an artificial 
manner or under artificial conditions, quite different 
from those found in the motor. In order to cut down 
the time of testing conditions then are so chosen to 
hasten the oxidation which are not at all found to 
exist in operations, and which tend to complicate any 
laboratory procedure; such laboratory test conditions 
in general are usually more severe on the oil than 
those found to exist in actual operating units. 

In times past and at present quite an imposing list 
of tests has been proposed and developed, which claim 
definitely to predict the ageing tendencies of an oil 
during actual use. Such an array of tests already 
indicates that there are many difficulties in judging 
an oil by any laboratory method. These methods do 
not only employ vastly different conditions and 
possess many differences (temperature, oxygen or 
air, volume of latter, catalysts), under which an oil 
is going to be judged, but they also differentiate them- 
selves into methods which bring out some one prop- 
erty of an oil more than some other but equally 
important characteristic (asphalt contents, resins, 
acid-formation, viscosity) ; use is made of this specific 
tendency of an oil to measure the overall stability 
characteristics in the laboratory. 

Since usually all these methods are followed up by 
a practical motor test, it might have been assumed 
that despite the many inherent differences in test 
methods, some comparable results should be obtain- 
able in using some one preferred laboratory method. 
That this is not the case is already well known for 
quite a while, and in recent times various authors 
(Obenaus,? Noack,* Marder and Tolksmith®) have 
proven convincingly that the known laboratory 
methods do not yield a comparable picture of the 
oxidation tendencies of a motor oil. This already 
becomes clear in working only with one laboratory 
method, when one attempts to eliminate some one 
test condition or to alter one of the test variables; it 
becomes very apparent in such cases that quite 
different results are obtainable, many of which are 
entirely contradictory. 

Marder and Tolksmith® have therefore come to the 
conclusion that it is not possible to find a laboratory 
method for determining oxidation tendencies which 
will give overall reproducible results having a definite 
significant or chemical basis. They propose therefore 
to adapt to the laboratory procedure the general con- 
ditions which usually prevail in an engine. By doing 
this though, the wide range of utility of such labora- 
tory ageing tests will be confined to conditions in 
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some one type of engine, limiting then the value of 
many oils for other motors of engines. 

This proposal appears then to be only a partial 
solution of the problem; since on the other hand, it 
is absolutely necessary to have a laboratory ageing 
test which will give unbiased judgment of this prop- 
erty of motor oils; by such a method the character 
of the oil is tested, as well as indicating how it can 
be improved further by controlling the proper refinery 
operations. This object can only be attained when 
the laboratory method for ageing tests is not de- 
pendent entirely on some on single condition during 
its use in ageing tests. 


Reasons for Limitations of Previous Methods 

According to the above five literature references 
quoted so far, it seemed nevertheless still impossible 
to find an ideal method. By investigating the methods 
proposed up to now one finds that the time necessary 
to effect a certain oxidation of the oil is quite differ- 
ent, not taking into account the conditions of test, 
and the measurement of the degree of oxidation. One 
obtains the impression that the prescribed oxidation 
times were merely selected in order to make the 
laboratory results consistent or put them in line with 
results from practical engine tests. In such selection 
of test conditions resides an inherent error. 

In order to obtain comparable results one must 
subject the oil undergoing oxidation to a certain 
condition such as exists in a motor, if possible one 
which would no longer allow the oil to function if it 
were undergoing a motor test. One must also not 
push the oxidation so far as to obtain a condition 
in which the oil has become useless—a fact very 
necessary to keep in mind. The oxidation tendency of 
an oil can only be defined by such times which are 
necessary to arrive at the similar states of oxidation, 
as measured by some definite value attached to re- 
quirement tests such as asphalt formation, resins, 
acidity, viscosity changes, etc. The similar states of 
oxidation to be simulated are those formed under 
certain known and determined conditions existing 
in the test motor. It stands to reason that actual 
working conditions and the arbitrary test require- 
ment then play only a minor role as compared to the 
predetermined theoretical considerations. 

This viewpoint has up to now not been kept in 
mind in considering laboratory test methods so that 
it does not seem so strange to find wide differences in 
test methods both for lubricants and for tests used 
in judging the ageing stability. By a more or less 
arbitrary determined time of oxidation used in labora- 
tory methods, one obtains oils in any degree or stage 
of oxidation. This would not be unreasonable were 
the oxidation of an oil a linear function of time. The 
researches up to the present*® however, show that 
oxidation of oils starts at various times, increases 
next slowly and then much faster, finally during 
intensive oxidation proceeding almost linearly with 
time. One can then only obtain comparative results 
concerning oxidation or ageing of an oil when one 
drives the oxidation to the point where the change 
in the oil varies linearly with time, and noting this 
initial time period, which is the arbitrary index of 
measurement of the oxidation of the particular oil. 


The Indiana Test 


Up to now there is only one method in which the 
above conditions ean be applied—the so-called Indi- 
ana Test.® In this test the criterion of the ageing test 
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TABLE 1 

















Pol 
Oil Spec. | Visc. Visc. | Height| Acid 
No. NAME Grav. 20C 50C (V. &.) No. 
1 NEES hi 5 ea ce 5 in 0.907 713 95 2.42 0.02 
2 S. O. Essolub, S.A.E. 40 0.881 430 74 1.97 0.01 
3 Gargoyle Mobiloil BB.. 0.901 773 110 2.11 0.02 
4 Pennoil, Ex. medium. . 0.880 321 62 1.80 0.01 
5 Unknown Brand...... 0.892 735 114 2.10 0.04 
6 Essolubrovisol........ 0.885 342 61 1.98 0.01 
7 Neutral-oil; M.-C...... 0.897 344 57 2.32 0.04 
8 Uspeco, X-med........ 0.920 478 62.5 3.05 0.03 
9 Bayonne Auto, med.... 0.956 662 91 2.40 0.03 
10 Atreco motor oil....... 0.884 287 50 2.30 0.02 
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of the oil is the time found necessary to produce 100 
mgm. of matter insoluble in light petroleum naphtha 
per 10 gms. of oil. With oils which have an oxidation 
time greater than 50 hours only the viscosity increase 
of the oil under test is then recorded. It seemed 
worthy of test for us to determine whether the 
Indiana test is also sensitive or highly dependent on 
variable external conditions in the procedure, as are 
so many other methods, and we can say, due to our 
researches, that such is not the case. 

The conditions of the Indiana Test are as follows: 

Three hundred cc. of oil to be tested are placed in a 
tall glass tube, allowing 10 litres-of air per hour to 
pass through the oil at 172° C. (thermostat). During 
regular time intervals 10 gm. of the oil undergoing 
oxidation are pipetted out for insolubles test in nor- 
mal benzine. If, after 50 hours, 100 mgm. of insoluble 
asphalt per 10 gm. oil have not been obtained, then 
the viscosity of the oil is taken after 50, 100, 150, 
and 200 hours. 

One thus notes that in this test, only one of the 
oxidation products is quantitatively determined. It is 
the formation of oil-insoluble matter during oxiadtion 
of the oil in the motor which causes the greatest 
operation trouble, while acidity-formation and a re- 
newal of resin formation actually appears to increase 
the value of well refined oils from an oiliness stand- 
point, as was recently described by Suida’® in his 
work on the processes of oxidation. These oil-soluble 
oil-resins are also, however, the cause of viscosity 
increase during oxidation which may disbar the use 
of many oils in practical motor applications— 
especially where an oil becomes unduly viscous; at 
times dilution of such oils with the motor-fuel tends 
to keep the viscosity down so that here viscosity- 
increase is not actually noticeable. It appears there- 
fore to be in order to employ the test, as it does, in 
determining oil-insolubles by precipitation with nor- 
mal benzine (the asphaltenes) and to record like- 
wise the increase in viscosity from time to time; the 
increase in acids and esters in the oil, as well as test- 
ing for oil-resins (the latter is covered by the 
viscosity) appears to be of less value for the time 
being. 

Among the factors we desired to investigate as to 
the conditions of this test was the effect of the 




















TABLE 2 
Oil | | 
No. Glass Hrs. |Mgm.| Hrs. |Mgm.} Hrs. |Mgm./ Hrs. |Mgm. 
1 oO 71 Fan 95 142.3} 114.5} 386 145 843 
Pe 71 10.4 95 129.7; 114.5) 381 145 861 
Thuringian . 71 10.2 95 134.2} 114.5) 412 145 788 
2 Derem..... 91 16.5 114.5) 58 140 187 162 256 
p SEP Pere 91 13.2 114.5 65.7; 140 165 162 277 
Thuringian 91 14.1 114.5 66.8} 140 169 TGs +t 5. 
3 Duran..... _ oer 115 6.8} 132 177 145 359 
SIR en 5 ok . SES 115 6.9} 132 161 145 349 
Thuringian . oe ee 115 74) 132 167 145 335 
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glass on the formation of insoluble matter, and also 
whether less than 300 cc. of oil would suffice in 
this test. 

It was shown, for oils indicated in Table 1 that in 
using the standard procedure for the Indiana test the 
origin of the glass (Duran, Jena, Thuringian, etc.) 
had no effect on the results obtained. (Table 2.) 
Since in pipetting a small sample from a large volume 
oil, homogeneous samples are not always oviained, 
it would account for the slight discrepancies in 
results, as are shown in the table. Often the asphalts 
as they are formed in a far-reaching oxidation, will 
often settle out at the bottom of the tube, which 
necessitates stirring the oil thoroughly before and 
during the sampling. 

Since the effect of the glass is nil on the value of 
the mgms. of insoluble matter, all future oxidations 
were carried out, therefore, in tubes made of the 
cheaper and easily obtained Jena glassware. 

Further investigations showed also that the Indiana 
test can be carried out with smaller amounts of oil. 
Reducing the quantity of oil from 300 cc. to 20 cc. 
and decreasing the air volume from 10 litres per hour 
to 650 cc. per hour, all at 172°C., the results are 
obtained which are well within the error of the test 
when using 300 cc. of oil. We finally drew up the 
following procedure, used throughout all future tests: 


Modified Indiana Test for Small Amounts of Oil 

A thermostatically controlled and_ electrically- 
heated oil-bath is held at 172° C.; a recording ther- 
mometer gives the 24-hour diagram for temperatures 
obtained. In this bath are placed Jena glass tubes 
30.5 cm long, and 1.8 cm (int.) diameter, containing 
20 cc. of the oil to be tested. A stream of air, pre- 
viously dried, is led into the oil at a constant rate of 
650 cc. per hour controlled by a flow meter for air. 
During regular time intervals about 1 cc. of oil were 
withdrawn (during the oxidation) by means of a 
pipette, and the asphalt determined which is in- 
soluble in light naphtha. For the latter, one takes 1 
gm. of the test oil, places it in a 50 cc. centrifuge 
bulb, and 40 cc. normal benzine are added. The mix 
is stirred, and then allowed to stand several hours. 
The supernatant benzine solution is poured through 
a fritted-glass (weighed) crucible, containing glass 
wool about 5 mm. thick, as a padding. The precipitate 
is next well mixed with again 40 cc. of normal ben- 
zine, and filtered through the crucible. The crucible 
is well washed three times with benzine, and after 
drying at 150° C. it is finally weighed. 

The insoluble matter (mgm. per 1 gm. of test-oil) 
is plotted so that the abscissa corresponds to mgm. of 
insoluble-matter, and the ordinate as the time of 
oxidation. With this graph one can compute very 
easily the time it would take to form 10 mgm. of 
asphalt per 1 gm. of test-oil, which is the value of 
the oxidation index or “sludging time.” The results 
are shown in Table 3. 














TABLE 3 

Oil | Hrs. |Mgm.} Hrs. |Mgm.} Hrs. |Mgm.} Hrs. |Mgm./ Hrs. |Mgm 
1 | 60.5 0.3 76.5 2.5 93.5} 10.1 101 18.4 117.5) 41.3 
2 5a ph — 93.5 1.1 101 2.9 124.5 9.5 141 16.3 
3 vay tee 117.5} 0.5 124.5) 7.8 139 , a eee aoe 
4 76.5 1.3 101 4.1 117 7.2 141 12.1 SM ae i 
5 Tr ee 90 0.9 101 5.2 120 20.0 136 37.4 
6 95 1.1 111.5 2.3 120 2.8 136 4.0 160 6.4 
7 16 0.4 23 1.9 40 6.4 47.5) 8.5 64 13.8 
8) 3] 13 2) 68-6 186) Oe) BA pon fay 
g 61 1.0 23 2.6 40 7.1 48 9.8 64 16.6 
10 | 40 1.2 48 2.3 88 6.5 94 7.2 114.5} 11.5 
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Oil | Hrs. |Mgm.; Hrs. |Mgm.| Hrs. |Mgm.} Hrs. |Mgm.| Hrs. |Mgm, 
1 48 3.9 | 63.5 | 29.7 71.5} 46.2 

2 75 1.2 | 90 9.7 111.5) 42.3 

3 71.5 0.3 | 90 50.9 Se are 

4 71.5 3.1 90 13.3 111.5} 52.0 

5 72 0.6 | 85 7.8 102 eS eee er ve ie 
6 48 0.7 71.5 2.5 90 5.7 115. 10.1 140 14.4 
7 17 4.2 24 8.1 41.5} 24.1 ee +. a at rou Ps 
8 17 7301 24 12.8 42.5| 37.4 eee 

9 17 5.6 24 9.7 42.5) 29.0 | .... Te 
10 22.5 1.0 | 41.5 4.5 48 7.4 71. | 25.7 
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The use of smaller oil volumes for testing has the 
advantage of working with less oil, which is a saving, 
as well as affording a great saving in time. The 
testing error is also much less than with 300 cc. of 
oil since the oil under oxidation is always much more 
homogeneous than is the case with the larger volume 
under test conditions. 


Oxidation Tests at Higher Temperatures 

We next investigated the effect on the artificial 
ageing of oils by the Indiana test, of higher tempera- 
tures; the object is also to judge all lubricants by 
this test, as was first pointed out by Marder and 
Tolkmitt, who used the method of Noack. For this 
purpose our procedure was therefore to keep all 
other conditions the same as previously employed in 
the Indiana test, and to change the temperature to 
200° C. in one series of tests and to 240° C. in another 
series. (See Tables 4 and 5.) Were these results 
graphed one would obtain curves which become much 
steeper with oxidation-time than do those resulting 
from our previously employed low-temperature data. 
Some of these high-temperature curves are almost 
vertical after 90-100 hours, showing 50-80 mgm. tar. 
The relative position of various oils, however, re- 
mains the same so that good oils will still appear to 
show that oxidation proceeds at a slow rate. 














TABLE 5 
Oil | Hours | Mém. | Hours | Mgm. | Hours | Mgm. 
1 |. 

Rachie: cure enon | 33 5.6 48 52.5 SeP 
: ON IOTT Rea et | 64.5 3.4 77 15.0 92 41.3 
OPER ea bd | 54 7a 64.5 46.3 wie 
ep bheey ian vile: | 66 5.5 | 76 20.4 84 53.9 
| Carano" 64.1 35. | °36 18.4 88 49.0 
Bea od eae 44 18 | 64.5 6.6 16.2 
£ Sapien White eS eta 15 8.5 24.5 30.7 aaa 
eae ee fi 14.2 24 42.2 

IRD dete Ry. | 15 10.3 24 32.6 sete sine 
MS SARs 4 eae | 17 5.2 | 24 8.6 46.5 34.3 




















One can explain, if necessary, the slight shifting of 
the tar values obtained at 172° C. as compared with 
the results at higher temperatures by the fact that 
the curve for the 10 mgm. standard of some oils does 
not cut the almost linear curve of the other oils. 

To present the data in clearer form, the oils to be 
tested were grouped according to ageing-times, using 
values of 1-10, wherein the figure 1 denotes the most 
resistent oil and 10 the least resistant oil, with its 
shortest ageing time. The results are shown in Table 
6, in which are also the “index-values’” which are 
obtained when one desires to judge the oils by using 
the 5 mgm. or 15 mgm. index instead of the 10 mgm. 
value. This table shows also that despite the different 
oxidation temperatures (172° C., 200° C., and 240° C.) 
and despite the different tar-value standards (5, 10, 
and 15 mgm. of asphalt) the valuation of the various 
oils will remain substantially the same. 

Most of the oils, even those showing no great 
variations, can be graphed and curves obtained if one 





{67} 85 




















TABLE 6 
172° C. 200° C. 240° C. 
Oil No. 5 10 15 5 10 15 5 10 15 
Mém.|Mgm.|Mgm.|Mgm.|Mgm.|Mgm.|Mégm.| Mgm.|Mem. 
aa. 7 7 6 7 7 6 6 6 
eS Ee 3 3 3 2 2 2 1 2 2 
Miltica> obs 2 4 4 5 5 5 5 5 5 
ee ares cae 4 2 2 4 4 3 3 4 4 
is otk ato% 5 6 6 3 3 4 2 3 3 
6.. 1 1 1 1 l l 4 1 1 
. Tel See 8 8 8 8 8 8 8 8 8 
A Re 9 9 9 10 10 10 10 10 10 
9.. 10 10 10 9 9 9 9 9 9 
_ aaa 7 5 5 7 6 6 7 7 7 
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uses 5 mgm as standard at 172° C., since this standard 
reflects the condition of the oil oxidizing at the very 
beginning of the ageing process but here again one 
must note that the oxidation usually has not yet 
proceeded linearly. For practical purposes it would 
therefore appear more feasible to use the 10 mgm or 
15 mgm. limits and a higher oxidation temperature 
than 172° C., say 200° C. and the 15 mgm. standard. 
This also has the advantage of shortening the time 
of testing. 

The values in Table 6 agree still better when one 
recalls the ageing times of some groups of oils lay 
so close together that the values could be exchanged 
without passing beyond the limits of accuracy. The 
valuations would then also appear more definite if 
such oils or all oils under test were grouped accord- 
ing to their sludge values. 

Increasing the volume of air from 650 cc. to 1000 
cc. per hour does not result in any change in results. 
One obtains at most only a shortening of the ageing 
time as shown in Table 7. 











TABLE 7 

| | | | | 
Oil | Hrs. Mgm.| Hrs. |Mgm.| Hrs. |Mgm.}| Hrs. |Mgm | Hrs. |Mgm. | Hrs. | Mgm. 
1 | 53 1.2 | 59 44| 66 | 93] 77 | 225] 83] 321] 91] 461 
2 | 885} 22] 95 3.7} 109 | 7.5 | 114.5) 9.6 | 135 | 18.2 a 
3 | | 113 | 21) 120 | 7.9 | 187] 47.5 
4 | 705] 17) 77 | 26] 93.5) 59 | 118.5 10.7 | 146 | 17.2 

77 | O05} 8 | 11) 93.5) 3.6 | 102 | 15.1 | 118 | 34.3 | 

53 | 05| 77 | 10| 93 | 22 | 101 | 3.0 | 141 | 7.0 | 150| 85 

| 17 12| 22 | 27/| 295) 53] 49 | 13.2] 73] 248] ... | 

| 20.5] 1.7] 205] 54] 46.1) 129] 53 | 15.6] 69] 22.9 
9 | 155) 21) 295 | 65 | 46.1) 13.0) 53 | 16.1 | 77 | 27.9 
10 | 245 | 0.0) 485) 29) 64 | 48] 96 | 9.0 ; 


These results show, therefore, that a laboratory 
procedure has been evolved which is very reliable for 
testing oxidation tendencies of oils if one bears in 
mind that oxidation is dependent on time, and when 
sufficient time is given to this oxidation to show up 
differences in the tar value produced. 

So far our work had to do only with the Indiana 
test. Our results appear to indicate that the conclu- 
sions arrived at also apply, no doubt, to other text- 
oxidation methods. The Indiana test results have to 
do only with the oxidation tendency of oils. One can, 
however, pretty well indicate the life or resistance of 
an oil as shown by this test and predict it will also 
closely show the same relative resistance or oxidation 
stability in a motor. Without actually making the 
engine tests the oil is well judged as to its life by the 
Indiana test as we have described it. This test is also 
useful in classifying motor-oils, as to the ease of 
oxidation of their hydrocarbon groups, and it be- 
comes a valuable index for refining. 

While the sludge-formation is the index used, this 
asphalt formation is, however, not the only change 
occurring in an oil, namely, we have acidity-formation 
also taking place, as well as saponifiable matter being 
formed, and an increase in viscosity occurs also. 
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These tests should also be made as well—especially 
for highly refined oils, and those made synthetically, 
as shown below. 


Oxidations with Definite Oils and Compounds 


The following were tested: 
. Lignite-paraffin 
Fischer’s paraffin—from Kogasin boiling over 300° C. 
Octadecene 
. Oleyl alcohol 
Oleic acid 
A synthetic oil: density 0.861 at 20° C. 
gE. 0 °C. 25 
Vu. BF. Bez. 19 

7. Edeleanu extract from light Rumanian lube stock (after 
3% and then twice 2% clay-treated at 70° C.); asphalt 
was thus removed by clay. 

8. Topped Wietzer (Alsace) crude, deasphalted by pro- 
pane, furfural extracted and then bleached two times 
with 2% earth at 70° C. 

The first four substances did not produce insoluble 
matter (sludge) at 172°C. for 100 hours oxidation 
time, using 650 cc. air per hour (modified Indiana 
test). 

The neutralization values showed large increases 
for the lignite-wax or paraffin as to acids produced as 
seen in Table 8. 


Dun w Ne 








TABLE 8 
Acide or Neutral- 
MATERIAL ization Values 
Rs es oc date 53 ealaks eum ida ere odin 0 12.96 
6 aii wre hx 0 Mle b Hk Ga Tak ER ale 0.25 6.36 
EE eee Py ere ee 0 9.65 
EE, cn o8. gsc ve tanad eh oome dome wad ade beers : 0 1.34 





These figures indicate that paraffins are principally 
easily converted to carboxyllic acids by oxidation—a 
chemical change made use of in technically producing 
commercial wax-acids from paraffins. 

The oleic acid at the end of 100 hours had solidified 
into an unctuous mass—soluble in normal benzine 
only to the extent of 63 percent. The insolubles were 
not the usual asphalts by insoluble oxidized polymers, 
lactones, etc. 

The synthetic oil had become more viscous after 
100 hours without showing any precipitable asphaltic 
sludge; it is therefore very important to obtain 
viscosities in the case of these oils. As expected, the 
Endeleanu extract was not at all stable to oxidation 
and had been converted to a viscous tar at the end 
of 48 hours. 

Since the hydrocarbons did not form visible sludge 
insoluble in benzine to any great extent—except at 
very prolonged oxidation times—we made one more 
experiment to determine the effect of oil-resins on 
the oxidation of motor oils. For this purpose a sample 
of Wietzer oil was dissolved in normal benzine and 
treated with clay in order to remove oil resins. The 
resins were extracted from the clay (3 percent by 
weight obtained) and were used as follows: 

0.66 gm. (3.3%) resins were dissolved in 20 cc. 
synthetic oil, and these three products: (1) Wietzer 
oil, (2) deresined Wietzer oil, and (3) synthetic lube 
plus 3.3 percent resin, were tested for oxidation 
values. (See Table 9.) 








TABLE 9 
Hrs. |Mgm.)} Hrs. Mem, Hrs. |Mam. 
Wietzer Oil (original)............ 24 2.4 45 5 8.4 69 22.2 
Wietzer Oil (free of resins)........ 24 0 47.5 3.1 69 12.5 
ee, Gree WY MED, vas ee ccc ace | 24 2.0 47.5) 4.1 77 11.5 

















This shows that resin removal from the Wietzer 
oil results in a marked reduction in sludge formation, 
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and also that the synthetic oil containing the added 
resins is very much less resistant to oxidation than 
the original oil. The large oxidation tendency also 
of the treated Edeleanu extract which still contains 
some 9.2 percent resins, is to be ascribed less to the 
content of aromatics than to the appreciable resin 
content it possesses. It seems, therefore, that ageing 
tendencies are most dependent or greatly influenced 
by oil resins present in an oil rather than by the 
actual hydrocarbon content or series which go to 
make up a lubricant. 


Summary 

(1) It was shown that up to the present time no 
rugged test had been developed for studying oxida- 
tion characteristics of motor-oils which would yield 
reproducible results. 

(2) We have indicated that oils can be compared 
as to their life or resistance to oxidation when instead 
of oxidizing them all for the same time period, one 
employs a method wherein an oil is oxidized till it 
produces a definite or standard amount of some easily 
determined end-product, as for instance, insoluble 
sludge. Such conditions are obtained by the so-called 


“Indiana Life Test” which is described as a new and 
modified procedure of the original Indiana test; this 
procedure which we have adopted is to use 20 cc. 
of oil instead of 300 cc., as in the original test. Then 
the oil is also subjected to 650 cc. of air per hour at 
200° C. The time is then noted which is necessary to 
produce by oxidation 15 mgm. of insoluble asphalt 
per gram of oil. 

(3) The testing of 10 different oils by the modified 
Indiana test showed that the sludging time or valua- 
tion of these oils is in a wide degree independent of 
the conditions of temperature and volume of air used. 


(4) Several other tests showed that in many cases 
the viscosity, the acid and saponification values must 
also be determined besides the insolubles test. We 
have shown also, in conclusion, the effect on the 
oxidation of an oil of added oil-resins. 
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Use of Additives in Automotive Lubricants 


[Continued from page 60] 


pressing, V.I. improving, and detergent properties.”® 
In this connection, it should be noted that multi- 
functional characteristics are possessed by many of 
the additives discussed in the preceding pages. Alkyl 
sulfides and phosphites are antioxidants, reduce bear- 
ing corrosion, and enhance “oiliness.”’ Sulfurized fatty 
oils share these abilities and, in addition, are some- 
times claimed to have sludge-dispersing properties. 
Voltolized hydrocarbons improve V.I., depress pour 
point, and disperse sludge effectively. Voltolized fatty 
oils, in addition, increase oiliness and, if sulfurized, 
may reduce oxidation and bearing corrosion as well. 

On reviewing such multifunctional behavior, it 
appears that most additives which form stable col- 
loidal systems in the lubricating oil (Friedel-Crafts 
condensation products, voltolized materials, certain 
cellulose and similar esters, soaps, etc.) may serve 
more or less effectively as pour depressants, V.lI. 
improvers, and sludge dispersers. Should ester or other 
polar groupings be present, “oiliness” properties are 
also obtained, or the material may be reacted with a 
polarity-imparting agent (e.g., sulfur, chlorine, etc.) 
to obtain such an effect. The latter agent may in 
some cases (e.g., sulfur) impart antioxidant char- 
acteristics and suppress bearing corrosion. Finally, 
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the introduction of a metal imparts detergent ability. 
It should, therefore, be perfectly possible to prepare 
a universal multifunctional additive possessing all 
the properties listed above as desirable, by working 
to the general formula: 


F 
M—A+tR, 
X 


where M_ represents a suitable metal; 
A is a nucleus capable of holding the component 
parts of the molecule together; 
R, are “solubilizing” groups which impart the de- 
sired colloidal characteristics to the compounds; 
X represents one or more radicals, substituted in 
A or R, to provide anticorrosive properties; and 
F represents one or more radicals, which may be 
identical to X, to impart “oiliness” enhancing 
characteristics. 


The chief difficulty to be anticipated in following 
this prescription is the proportioning of the desired 
properties to yield a balanced additive. Furthermore, 
the needs of individual mineral oils and of service in 
different engines vary, and since fitting a differently 
proportioned universal additive to each need may be 
rather difficult, most multifunctional additives will 
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probably always be employed to obtain the certain 
properties which they impart most effectively. Other 
wanted characteristics will be controlled by base 
stock selection (with reference to crude petroleum 
source), refining methods, and auxiliary additives. 


Future Needs 

It appears futile to attempt a forecast of the specific 
requirements which the future will impose on lube-oil 
additives, since service requirements will change 
yearly. Bearing corrosion was practically unknown 
until the introduction of copper-lead and cadmium- 
silver bearings made it a serious problem. Piston 
skirt varnish formation in high-speed passenger car 
service became troublesome only during the past few 
years upon the adoption of higher crankcase operat- 
ing temperatures. The coming years will bring new 
problems, each placing different and usually greater 
demands on the lubricant. High viscosity index and 
low pour point will probably always remain in 
demand, but the particular degree and form of chemi- 
cal stability, detergency, oiliness, etc., wanted can 
hardly be considered fixed. It therefore only appears 
safe to say that the demand for additives to modify 
these characteristics will probably increase. 
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Small Stocks of Heavy Fuels 
Chief Inventory Problem 


L. J. LOGAN 


‘Tae OIL industry has entered 
1941 in an inventory position con- 
siderably different from that which 
it occupied at the beginning of 
1940, being concerned primarily 
now over relatively small stocks 
of heavy fuel oils, while the funda- 
mental difficulty a year ago was 
the need for larger stocks of light 
fuel oils for heating. 

The situation of a year ago re- 
sulted eventually in emergency 
production of light fuels and a nec- 
essary accompanying overproduc- 
tion of gasoline. Consequently, 
gasoline stocks became seriously 
excessive and the industry all 
through 1940 was penalized by 
weak markets and depressed prices 
for its principal product. 


Heating Oils 


A lesson was learned from the 
1940 situation, and the industry 
successfully guarded against a rep- 
etition of the scarcity of heating 
oils in the winter of 1940-1941, by 
taking throughout 1940 increased 
yields of the light oils and smaller 
yields of gasoline. Consequently, 
no serious threat of a shortage 
of light fuel oil has occurred 
this winter, particularly with the 
weather comparatively mild; and 
worthwhile progress has been made 
in achieving a better gasoline in- 
ventory situation. 

Now, however, the old problem 
of providing enough heating oil has 
been superseded by that of fur- 
nishing enough heavy fuel oil to 
meet the current and prospective 
large demand for those oils. Prin- 
cipal users of the heavy oils include 
shipping lines, railroads, mines, 
smelters, manufacturing plants, and 
electric power plants. And all those 
lines now are and indefinitely will 
be extremely busy. Consequently, 
difficulty in supplying all the need- 
ed heavy oils is foreseen, particu- 
larly inasmuch as stocks are com- 
paratively low. 

On January 18, 1941, total stocks 
of residual fuel oil in the United 
States were reported by the Amer- 
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Stocks of Crude and Refined 
Oils Increased in 1940 


(Source: Bureau of Mines) 














Barrels on Hand | 
November 30 

— -—| Percent 

STOCKS 1939 1940 Change 
Crude Petroleum: 

Refinable in U. S.... 235,291,000} 263,163,000} + 11.8 

Heavy in California. 13,664,000 12,257,000) — 10.3 

Natural Gasoline... . 4,579,000 6,102,000} + 33.3 

Refined Products... . 272,354,000} 285,302,000} + 4.7 

Total, all oils....| 525,888,000} 566,824,000} + 7.8 

Day’s Supply: 
November Basis... . 129 135} + 4.6 
11-month basis... .. 136 143} + 5.1 

















ican Petroleum Institute at 101,- 
213,000 barrels, about 3,000,000 bar- 
rels, or 2 percent, less than the 
103,905,000 barrels on hand the cor- 
responding date a year ago. 

Yet demand for heavy fuel oil 
already is up substantially from a 
year ago, and requirements are 
expected to increase even further. 
The gain in total demand for that 
product was 4 percent even in 1940, 
with domestic consumption up 
nearly 5 percent and exports down 
only 6 percent; and a larger gain 


in domestic and total requirements 
is indicated for 1941, because of the 
active business scene that is un- 
folding. 

In its forecast for January, the 
Bureau of Mines discussed in con- 
siderable detail the situation with 
regard to heavy fuel oils. The 
agency stated that prospective 
large demand for the heavy fuels 
would require increased yields of 
those oils at the refineries or in- 
creased imports, as alternatives to 
the running of more crude to stills 
than necessary for supplying other 
products in sufficient quantities. 

“A sharp rise in the demand for 
residual fuel oils is indicated as 
defense activities get into full pro- 
duction,” stated the bureau. “Re- 
sidual fuel stocks east of Califor- 
nia, although several million bar- 
rels above the abnormally low level 
of last year, appear to be inade- 
quate. As indicated in the Decem- 
ber forecast, this situation would 
require either greater runs than are 
necessary for other products, in- 
creased yields, or larger imports.” 

So far, the industry has fairly 
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Gel lubes rganed 


LAGONDA 
-LIBERTY 


TUBE CLEANERS 


Don't dilly-dally over tubes coated 
with profit-eating coke. Jump into 
action with fast, powerful Lagonda- 
Liberty cleaners that drive through 
the toughest, hardest deposits with 
the speed and ruggedness of a 


champion! And reduce “down 
time’ records to the roots! 





These cleaners have the stuff to 
get your stills back on stream in 
the fastest possible time. And a rec- 
ord of refinery service that dates 
back to the first tube still. 


There's a Lagonda-Liberty Tube 
Cleaner for every type of coke 
deposit and every size of tube. 


WRITE FOR 
THIS BOOK NOW 
and get the facts on 
refinery tube cleaning. 


ELLIOTT COMPANY 


LAGON DA-LIBERTY Tube Cleaner Dept. 
SPRINGFIELD, OHIO 
Y-160 District Offices in Principal Cities 
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well avoided taking the least de- 
sirable of the three courses, that 
of stepping up refinery runs to 
high levels at the expense of dam- 
aging the gasoline-inventory posi- 
tion. Instead, both the other possi- 
ble solutions have been used to 
some extent. The industry has in- 
creased yields of the heavy fuel 
oils and also has brought in larger 
quantities of crude and fuel oil 
from South America, under the 
Venezuelan agreement, which per- 
mits crude and fuel-oil imports up 
to specified proportions at half the 
regular tax rates. 

In recent months the industry 
has been taking at the refineries 
relatively low yields of gasoline, 
normal yields of light fuel oils, and 
increased yields of residual fuels; 
and continuance of that policy in 
the months ahead is indicated. 

Although heavy fuel oils consti- 
tute a very substantial part of the 
total volumes of oil marketed by 
the industry, gasoline still is the 
principal refined product and the 
one around which operations are 
determined. Encouraging have been 


Stocks of All Products Except 
Heavy Fuels and Road Oil 
Larger Than Year Ago 


(Source: Bureau of Mines) 




















Barrels on Hand 
November 30 
Percent 
PRODUCT 1939 1940 Change 
Gasoline: 
OS Re 71,619,000 73,429,000} + 2.5 
Unfinished......... 5,171,000 6,088,000} + 17.7 
MES 50578 + ae 76,790,000} 79,517,000} + 3.5 
Aviation Gasoline. . . . 2,526,000 ,206,000} +145.7 
RE. 5. +. ch awe's 9,019,000 10,473,000} + 16.1 
Gas Oil & Distillate 
Fuels: 
Refinery........... 30,179,000} 35,885,000) + 18.9 
Bulk Terminal..... 7,709,000 10,739,000} + 39.3 
Rae 37,888,000 56,624,000} + 49.4 
Residual Fuel Oils: 
* > SC ae 91,466,000} 85,334,000} — 6.7 
Bulk Terminal.... . 5,230,000 7,058,000} + 34.8 
ree 96,696,000 92,392,000} — 4.4 
Lubricants........... 6,799,000 8,365,000} + 23.0 
Wax (pounds)........ 81,369,000} 120,212,000) + 47.7 
Coke (short tons)... .. 647,000,000} 527,000,000; + 18.5 
Asphalt (short tons). .| 497,000,000} 526,000,000} + 5.8 
ee ee 654, 570,000} — 12.8 
Miscellaneous........ 302,000 352,000} + 16.5 
Other Unfinished Oils . 37,947,000 41,052,000} + 8.2 

















the results so far, therefore, in im- 
proving the gasoline inventory sit- 
uation, although the markets do 
not yet reflect the progress that 
has been made. 


Crude Stocks Larger Than Year Ago in All but Few Districts 


(Source: Bureau of Mines) 


























BARRELS ON HAND 
NOVEMBER 30 
Percent 
1939 1940 Change 
At Refineries by Location: 
East Coast: 
IE a i Nae TABS eee sok es ce caceeves 9,512,000 11,191,000 + 17.6 
RE Cai Ae oS ai. ace pb etesiancne 2,600,000 2,299,000 — 11.6 
SE hs thee EIS Lika Sigeie bss ook 00 ccins owes 949,000 923,000 — 27 
Indiana, Illinois, Kentucky, Michigan..................... 4,738,000 5,679,000 + 19.8 
ee. EO Ere eer 3,565,000 3,951,000 + 10.8 
exas: 
OTE ee EU oe be tee Uulccisd Uys s os cccescsceacs 1,335,000 1,431,000 + 7.2 
Gulf Coast: 
NRE R St Wied Vi RU ITR Na xs oo 60560 ect sedeees 12,111,000 12,164,000 + 00.4 
se ed ee tcesenseoes 15,000 353,000 +2253.0 
Louisiana Gulf Coast: 
CES 1,713,000 4,040,000 + 135.8 
Ee Ce ee. ccc ececesessees 295,000 98,000 — 66.8 
Arkansas, Inland Louisiana, Mississippi..................- 906,000 827,000 — 87 
ee Beas bas. c ccncnoens dace 1,841,000 2,044,000 + 11.0 
ET ie aL Suh bcs aipine be siieccvccccescececess 9,581,000 7,962,000 — 169 
Ne oe Lacs ccldisindiadbesded 49,161,000 52,962,000 + 7.7 
At Refineries by Origin: 
OR re 524,000 504,000 = 3.8 
Other Appalachian (including Kentucky)................-. 417,000 425,000 + 1.9 
Lima-Northeast Indiana-Michigan....................0e-- 824,000 493,000 — 40.2 
ee da ccc cccceesecccee 1,900,000 2,933,000 + 54.4 
North Louisiana, Arkansas, Mississippi...................- 2,013,000 3,665,000 + 82.1 
West Texas and Southeast New Mexico..................- 4,738,000 5,746,000 + 21.3 
Nr cs ok o's £0 uc.c us cade 0 ot mnenesianbbaas 3,786,000 4,028,000 + 6.4 
Oklahoma, Kansas, North Texas, etc.............0.eeeeeee 11,662,000 12,177,000 + 4.4 
Oe ns ok ec wait duced cuca s eka wkd eRae 8,715,000 10,180,000 + 16.8 
DS cs aos ba 6.8 bd nina 4b 0's 4.6 +s Ree ee 1,938,000 1,972,000 + 1.7 
eho acd Gacy nec sos 2xsesabeb.ce ern 9,734,000 8,089,000 — 169 
es Wi wate 61d wis edb 40h 8'0r0 Kv ers Caeere ae + aerate 2,910,000 2,750,000 — 655 
ee eS PES On 5 os sis s RAMs ot aole heba bed 49,161,000 52,962,000 + 7.7 
Pipe-Line and Tank-Farm: 
eT. oo ss bids «so hipn et dics Weed 3,990,000 3,560,000 — 10.0 
Other Appalachian (including Kentucky).................. 904,000 879,000 = 2.8 
Lima-Northeast Indiana-Michigan...................+- : 746,000 663,000 — 11.1 
a as 5 on La cow a's ag dso maters @ 14,612,000 16,874,000 + 15.5 
North Louisiana, Arkansas, Mississippi..................-- 3,979,000 5,153,000 + 29.5 
West Texas and Southeast New Mexico................... 14,997,000 19,426,000 + 29.5 
a ia saad oe leleieie.e #40 00 ere wei 10,237,000 14,532,000 + 41.9 
Oklahoma, Kansas, North Texas, etc.............000--000- 73,460,000 83,699,000 + 13.9 
NE ER Ms alae ans, 6c keeps sca tc wkisle t dbeeke ae 14,022,000 17,890,000 + 27.6 
NT IE 0 Gas daw 0: ueD AG nin « WaRbaiia v cdisls abs a8 15,282,000 13,096,000 — 143 
SS Sarees See eee és «+ «adem, « dhetis eeeee 21,769,000 23,291,000 + 69 
Ne ss wb 6.6 weed aeeb cveeweaers 173,998,000 199,063,000 + 144 
EE ESS EET TTT OTC 12,132,000 11,138,000 — 8.2 
Total Refinable Crude in the United States.............. 235,291,000 263,163,000 + 118 














* November 30, Pennsylvania Grade. 320; other Appalachian, 70; Lima, etc., 130; Lllinois-Southwest 
Indiana, 440; North Louisiana-Arkansas- Mississippi, 475; West Texas-Southeast New Mexico, 1,025; East 
Texas, 865; Oklahoma-Kansas, etc. 2,680; Gulf Coast, 970; Rocky Mountain, 500; California, 3,663. 
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In the early part of 1940, gaso- 
line stocks reached an all-time high 
of over 103,000,000 barrels, while 
demand was not up proportionally ; 
with the result that the gasoline 
market became extremely unstable. 
However, unusually good domestic 
demand more than offset loss of 
export business, and as demand 
continued on the gradual uptrend, 
the gasoline stocks in 1940 came 
to be less and less out of line 
with market requirements. Thus in 
terms of days’ supply at prevailing 
rates of consumption, the gasoline 
stocks were far higher in early 
1940 than a year previously; not 
that much above the year-ago trend 
at mid-year; and no greater at the 
close of 1940 than at the close of 
1939. 


Gasoline stocks are due to con- 
tinue increasing until spring, but 
it currently is indicated that they 
may be several millions of barrels 
under last year’s peak when they 
reach their high around March 31, 
1941. The Bureau of Mines stated 
that a normal increase of at least 
14,000,000 barrels seemed unavoid- 
able for the first quarter of 1941. 
The bureau foresaw, therefore, a 
peak of at least 96,000,000 barrels 
for March 31, 1941, as compared 
with almost 104,000,000 barrels at 
the corresponding time in 1940. 
That indicated stock position would 
represent a material improvement, 
the agency pointed out, because of 
an expected increase of 6 to 7 per- 
cent in domestic motor fuel de- 
mand during 1941 and also because 
the figure would include an in- 
crease of several million barrels in 
essential aviation gasoline stocks. 

Total stocks of finished and un- 
finished gasoline in the United 
States amounted to 87,351,000 bar- 
rels on January 18, 1941, the Amer- 
ican Petroleum Institute reported, 
as compared with 87,574,000 bar- 
rels January 18, 1940, the curve for 
1941 having dipped during the 
week below that for 1940. 

Stocks of light fuel oils remain 
adequate in relation to prevailing 
demand. They totaled 39,920,000 
barrels on January 18, 1941, ac- 
cording to the American Petroleum 
Institute, as against 29,505,000 bar- 
rels a year previously. That gain over 
a year ago amply takes care of the 
material gain which has occurred 
in demand for the light oils. Total 
demand for gas oil and distillate 
fuel was 10.6 percent larger in the 
first 11 months of 1940 than in the 
corresponding months a year 
earlier. 
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SAFELY CONTROLS 


1000 Ib. pressures 
at 1000 degrees F. 







NICKE 


Cast from Nickel alloy steel by the Sivyer Steel Casting 
Co., Milwaukee, the floating tube heads pictured above 
are being pressure tested. Nickel alloy steels retain 
strength and toughness from below minus 100 degrees 
Fahrenheit to above 1000 degrees. Furthermore, the 
low creep rate of Nickel-chromium-molybdenum steels 
and certain other nickel alloy steels is an added advan- 
tage in refinery applications involving high tempera- 
tures. These Nickel-chromium-molybdenum steel cast- 
ings will be used in refinery service to withstand 1000 
lbs. pressures and 1000 degrees F. temperatures. 





NICKEL STEELS... Dense-grained, uniformly pressure-tight, 


. * . - - these high-strength Nickel alloy steel 
widely used for these Refinery Applications: castings gues danni’ deligk One 


casting replaces eight pieces required 


EXCHANGERS VALVE BODIES STRESSED BOLTS ; ; 
with former types of construction. Tests 
CONDENSERS PRESSURE VESSELS PIPING CORROSIVES on a typical heat showed a tensile 
COOLERS RETURN BENDS DEWAXERS strength of 106,750 lbs. per sq. in. (elon- 
TUBE SUPPORTS gation in 2”, 22%). Refiners specify 








metals strengthened and toughened with 
Nickel to assure longer, improved service 





® Whether your problem is corrosion, breakage or temperture extremes, your consul- age : ; 
tation is invited on refinery applications best served by materials containing Nickel. life in their equipment. 


THE INTERNATIONAL NICKEL COMPANY, INC. new vork, x. v. 
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Larger Oil Demand Foreseen 





|: ee the shriveling effect 
of the European war on exports, 
the petroleum industry of the 
United States is generally expected 
to encounter in 1941 the greatest 
total demand for its products in all 
history. 

Most of the products will be ab- 
sorbed by the markets in larger 
quantities, it is indicated, and 
although the gains for different 
items will vary, an over-all increase 
of at least 6 percent is anticipated. 


Increase Foreseen 


Such an estimate was embodied 
by the Bureau of Mines in its fore- 
cast of requirements in January. 
The bureau pointed out that it was 
necessary to consider the probable 
demand for all oils during the com- 
ing year in order to secure the 
proper perspective for a reasonable 
forecast of operations for the first 
quarter. And it stated, accordingly, 
that an increase of 8 percent in the 
daily average demand for all oils 
in 1941, including special defense 
requirements and stocks, seemed a 
reasonable and conservative as- 


sumption, assuming no drastic 
changes in international relations. 
Such a gain would constitute an 
actual increase of about 102,000,000 
barrels for the year. It was con- 
ceded, however, that a further loss 
in exports might reduce that figure 
to a 6-percent increase in the total 
demand for all oils, a gain of about 
87,000,000 barrels in 1941 over 
1940. 

Increases over 1940 will differ 
considerably, however, for the sev- 
eral quarters of this year. Because 
of the abnormally high demand in 
the initial quarter of 1940, the in- 
crease for the first three months of 
1941 may be below the estimated 
average gain for the year. But the 
relative increases in subsequent 
quarters would be progressively 
greater. 


Gasoline Demand 


Total demand for petroleum 
usually varies from year to year in 
approximately the same percent- 
age as gasoline, the principal prod- 
uct. But the overall gain for 1941 
may be a little greater than that 
for gasoline because of the indi- 


Consumption in 1940 Reaches Record Levels 
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Despite Lower Exports 


cated large increases in require- 
ments of both heavy and light fuel 
oils. 

When averaged out, estimates 
that have been made by approxi- 
mately a dozen economists foretell 
an increase of 5.6 percent in total 
demand for gasoline in 1941. Those 
forecasts indicate a gain of 6.5 per- 
cent in domestic consumption, but 
a further decrease of 15 percent 
(3,500,000 barrels) in exports. The 
average estimate on total demand 
for 1941 was 646,000,000 barrels, 
consisting of 625,000,000 barrels of 
domestic consumption and 21,000,- 
000 barrels of exports. 

An increase of over 5 percent in 
gasoline demand appears certain, in 
view of the promising automotive 
outlook. Automobile manufacturers 
expect to produce and market at 
least 10 percent more new cars and 
trucks in 1941 than in 1940 and 
thereby make a record exceeded 
only in two previous years, 1929 
and 1937. Consequently, a further 
net gain in automobile registrations 
is in prospect for 1941, following 
the setting of new records in 1940. 
It may be assumed, moreover, in 
view of the prevailing and prospec- 
tive high levels of business activity, 
that there will be this year a con- 
tinuance of the usual increase in 
annual consumption of gasoline per 
vehicle. 

Domestic demand for gasoline 
was approximately 6 percent larger 
in 1940 than in 1939, having made 
the same material gain as that for 
1939 over 1938. However, exports 
of gasoline were only a little over 
one half as large in 1940 as in the 
previous year, a decrease of 44 per- 


cent (18,000,000 barrels) having 
been recorded for the first 11 
months. Consequently, total de- 


mand for gasoline showed a gain 
of only about 2 percent for 1940 as 
compared with 1939. 

A material further increase in 
demand for residual fuel oil is indi- 
cated for 1941 by the general busi- 
ness outlook. Consumption of 
heavy fuel oil is determined by 
general industrial and commercial 
activity, as the heavy fuel is used 
largely by factories, railroads, 
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RTHUR G. McKEE & COMPANY _ to handle any part of your construc- 
\ will meet the construction require- tion program, or the entire project 
ments of your refinery without from economic studies to completion 
disturbing the reciprocity policies of | ready for operation. 
your business. The McKee Method places undi- 

Because this company manufactures __ vided responsibility on this organiza- 
no refinery equipment, it is in a po- tion and protects you with a single 
sition to incorporate in the design lump sum contract. This contract 
of your plant any type of equipment gives you accurate foreknowledge of 
your policies dictate. This method of — construction cost, completion date 
operation permits us to select from and all other necessary details of 
the entire field the equipment and _ the project. 
supplies which will be of greatest In the hands of McKee experts 
advantage to your business. your refinery program progresses 

The broad scope and long experi- _ rapidly and efficiently to completion 


ence of this organization enables us in a minimum of time. 














ARTHUR G. McKEE & COMPANY 


2422 EUCLID AVENUE ¢« CLEVELAND, OHIO 











30 ROCKEFELLER PLAZA, NEW YORK, N. Y. ¢ BUSH HOUSE, ALDWYCH, LONDON, W. C. 2, ENGLAND 
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ships, and electric power plants. All 
those lines of industry are excep- 
tionaily busy and will continue so 
throughout 1941 and longer, be- 
cause of the national defense pro- 
gram. It appears certain, therefore, 
that demand for residual fuel oil 
will break all previous records in 
1941, just as it rose to a new high 
even in 1940. 


Domestic demand for residual 
fuel oil was 4.7 percent larger in 
the first 11 months of 1940 than in 
the corresponding months of 1939, 
and despite a million-barrel, or 6 
percent, decrease in exports, total 
demand showed a 4.1 percent gain. 

Consumption of light fuel oil 
has been increasing sharply and 
steadily since the depression pe- 
riod, and following the reaching of 
a new peak in 1940, a further climb 
into new high ground is indicated 
for this year. The light fuel oils 
are used largely for heating, and 


Oil Exports Down About One Third in 1940 


(Figures indicate barrels, and are from Bureau of Mines.) 


























MONTH OF NOVEMBER FIRST ELEVEN MONTHS 
Percent Percent 
ITEM 1939 1940 Change 1939 1940 Change 
ESS Ta oe 5,323,000 3,805,000 | — 28.5 67,420,000 49,526,000 | — 26.5 
Products: 
Oe ee 2,560,000 2,205,000 | — 13.9 41,502,000 23,124,000 | — 44.3 
Aviation Gasoline 
(included above)........ 274,000 +535,000 | + 95.2 3,862,000 3,798,000 | — 1.7 
SOROS ee 567,000 190, — 66.5 7,589,000 3,258,000 | — 57.1 
Gas Oil and Distillate. .... 2,116,000 1, — 39.3 30,022,000 18,219,000 | — 39.3 
Residual Fuel Oil......... 1,116,000 1,334,000 | + 19.5 16,165,000 15,164,000 | — 6.2 
Naa A 1,190,000 671, — 43.6 10,571,000 9,945,000 | — 59 
A eee 12'372,000 | 11,457,000 | — 7.4 | 218,061,000 | 181,287, o — 169 
Coke (short tons)......... 38,500,000 | 42:800,000 | + 11.2 273,600 276,4 + 10.2 
Asphalt (short tons).......] 2,300,000 | 14,900,000 | + 547.8 40,200 268, 100 + 566.9 
Miscellaneous Oils........ 18,000 63,000 | + 250.0 109,000 897,000 | + 722.9 
tTotal Refined Products...| 7,817,000 6,084,000 | — 22.2 | 108,326,000 74,111,000 | — 31.6 
Total Crude and Products} 13,140,000 9,889,000 | — 24.7 | 175,746,000 | 123,637,000 | — 29.6 





























* Includes benzol, 1,000 barrels in November, 1940. 
t Not the sum of the above figures, some of which do not indicate barrels. 


although more oil burners are in 
use now than ever before, addi- 
tional burners continue to be in- 
stalled in large numbers. Manufac- 
turers of oil burners are extremely 


Total Demand for Petroleum Reaches New Peak in 1940, as 
Material Gain in Domestic Consumption More than Offsets 
Sharp Decrease of Exports 


(Figures indicate barrels, and are from Bureau of Mines.) 




















NOVEMBER FIRST ELEVEN MONTHS 
Percent Percent 
SUMMARY 1939 1940 Change 1939 1940 Change 
Total Demand.......... 122,665,000 | 125,847,000 | + 2.6 |1,296,096,000 | 1,326,722,000 | + 2.3 
s Daily Average.......... 4,089,000 4,195,000 | + 2.6 3,881,000 3,960,000°|} + 2.0 
xports: 
Crude Petroleum........ 5,323,000 3,805,000 | — 28.5 67,420,000 49,526,000 | — 26.5 
Refined Products....... 7,817,000 76,084,000 | — 22.2 108,326,000 74,111,000 | — 31.6 
Total Exports........ 13,140,000 9,889,000 | — 24.7 175,746,000 123,637,000 | — 29.7 
Domestic Demand: 
Total Domestic Demand.} 109,525,000 | 115,958.000 | + 5.9 | 1,120,350,000 | 1,203,085,000 | + 7.4 
Daily Average........ 3,651,000 3,865,000 | + 59 3,354,000 3,591,000 | + 7.0 
TOTAL DEMAND FOR 
PRODUCTS 
Motor Fuel: 
FPR 47,407,000 49,074,000 | + 3.5 511,702,000 543,011,000 | + 6.1 
“ae dotasPadedats oe 2,560,000 2,205,000 | — 13.9 41,502,000 23,124,000 | — 44.3 
Shs rhisechse «nk 49,967,000 51,279,000 | + 2.6 553,204,000 566,135,000 | + 2.3 
Aviation Gasoline: 
(included above) 
ARS 411.000 443,000 | + 7.8 * 4,874,000 * 
RE SE Re 274,000 535,000 | + 95.3 3,862,000 3,798,000 | — 1.7 
PES ee 685,000 978,000 | + 42.8 * 8,672,000 ° 
Kerosene 
ES ee 6,023,000 6,768,000 | + 12.4 53,890,000 60,968,000 | + 13.1 
saperts A Ee te te eR 567,000 190,000 | — 66.5 7,589,000 3,258,000 | — 57.1 
. ee 6,590,000 6,958,000 | + 5.6 61,479,000 64,226,000 | + 4.5 
Gas Oils and Distillate 
Fuels: 
PA ee 14,417,000 17,135,000 | + 18.9 121,555,000 144,456,000 | + 10.6 
. ev eee re 2,116,000 1,284,000 | — 39.3 30,022,000 18,219,000 | — 39.3 
SS SR ae 16,533,000 18,419,000 + 11.4 151,577,000 162,675,000 + 7.3 
Resident Fuel Oils: 
NS in cian. did gl 5s 29,453,000 29,693,000 | + 08 288,476,000 301,990,000 | + 4.7 
ON ad i eee are e 1,116,000 1,334,000 | + 19.5 16,165,000 15,164,000 | — 6.2 
RES arid 30,569,000 31,027,000 | + 1.5 304,641,000 317,154,000 | + 4.1 
Lubricants: 
Domestic....... 1,927,000 2,449,000 + 27.1 21,888,000 22,743,000 + 3.9 
Ne 1,190,000 671 — 43.6 10,571,000 9,945,000 | — 5.9 
, a oe 3,117,000 3,120,000 | + 0.1 32,459,000 32,688,000 | + 0.7 
Wax: (Pounds) 
Domestic....... ....| 38,849,000 30,662,000 | — 21.1 281,490,000 325,115,000 | + 15.5 
Exports...... 12,372,000 11,457,000 | — 7.4 218,061,000 181,287,000 | — 16.9 
Total eee ; 51,221,000 42,119,000 | — 17.8 499,551,000 506,402,000 | + 1.4 
Coke: —. tons) 
Domestic. ..... ey 125,700 99,600 | — 20.8 1,298,100 1,263,000 — 2.7 
IS clic care cnn cap os 38,500 42,800 + 11.2 273,600 276,400 + 1.0 
a Ls as cies chs oN 164,000 142,400 | — 13.3 1,571,700 1,539,400 | — 2.1 
~~ (short tons) 
NG Girt'a + Save ewes 367,500 325,400 | — 11.5 baer 5 hans 4,884,900 | + 4.6 
PS hs nt cals ce om 2,300 14,900 | +547.8 268,100 | +566.9 
RE eae 369,800 340,300 | — 8.0 4, 709, 300 5,153,000 | + 9.4 
Road Oil: / 
ON OORE AO Pr 212,000 298,000 | + 40.6 7,. «3,000 7,678,000 | — 1.2 
Miscellaneous: 
OR 167,000 188,000 | + 12.6 2917,0C9 1,956,000 | — 3.0 
Exports. PEE 18,000 63.000 | +250.0 109,000 897,000 | +722.9 
Total... AEC Oa 185,000 251,000 | + 35.7 2,126,000 2,853,000 | + 34.2 





























* Not available. 


+ Exclusive of 15,000 barrels exported from non-contiguous territories but in- 


clusive of 807,000 barrels shipped from U. S. to territories. 
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+ Includes 178,000 barrels anti-knock compounds. 


optimistic over prospects for sales 
in 1941, after having sold more 
burners in 1940 than in any pre- 
vious year. Estimated sales of 285,- 
000 home oil burners in 1940 com- 
pared with sales of 240,000 in 1939 ; 
157,000 in 1938 ; and 202,000 in 1937. 


An increase in building of new 
homes is anticipated for 1941, and 
an acceleration of modernization of 
existing homes is expected. Conse- 
quently, oil burner manufacturers 
feel confident that they will sell 
even more units in 1941 than the 
record number of 1940. 


Domestic demand for light fuel 
oil was 10.6 percent (23,000,000 
barrels) larger in the first 11 
months of 1940 than in the cor- 
responding months of 1939. And 
that gain was only partially can- 
celed by the decrease of 39 percent 
(12,000,000 barrels) in exports. 
Consequently, total demand showed 
an increase of 7.3 percent (11,000,- 
000 barrels) for the 11 months. 


Consumption of kerosene may 
not increase in proportion to the 
gains for some of the other prod- 
ucts, as the agricultural part of the 
population probably will feel only 
indirectly the business boom gen- 
erated by the national defense pro- 
gram. However, some further ex- 
pansion of kerosene demand may 
be expected, following the material 
gains of the past year. 

Lubricants will be needed in 
relatively large quantities through- 
out 1941, because of the exception- 
ally heavy requirements of mills 
and factories. And substantial gains 
over the comparatively light de- 
mands of 1940 should be shown. 
Domestic consumption was up 3.9 
percent for the first 11 months of 
the past year, but exports were 
down 6 percent, and the gain in 
total demand was only 7/10 of 1 
percent. 
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Upward Trend in Earnings 
Foreeast for I94I 


JOHN E. ARENS 


Petroleum Editor, Standard Statistics Company, Inc. 


‘te American petroleum indus- 
try has entered 1941 faced with 
both major uncertainties and the 
prospect of relatively favorable 
operations. Virtually all records in 
production, manufacturing, and 
consumption promise to be broken, 
while the industry hovers closer to 
the brink of bureaucratic control 
by the federal government than 
before. 


Because of the uncertainties in 
the picture and the influence of the 
United States’ steadily accelerating 
defense program, earnings fore- 
casts are unusually hazardous, but 
there is good reason to believe that 
oil companies generally in 1941 
will equal and possibly better the 
relatively good showing of 1940. 
With gasoline prices currently 
close to a seven-year low, profits 
in the first- few months will make 
a poor comparison with a year be- 
fore, but it is clear that the trend 
during 1941 will be upward. 

This will be in marked coiitrast 
to the experience of last year, when 
a steady downtrend was recorded. 
An abortive rise in prices following 
the outbreak of war in anticipation 
of war oil demand permitted 
profits in the first part of 1940 to 





| MILLION 
DOLLARS 


soar. But when exports declined 
and the excessive level of gasoline 
inventories became fully appar- 
ent, the price structure gradually 
crumbled, and earnings declined. 
As a result, the sharp year-to- 
year improvement of the first nine 
months is believed to have been 
largely offset by the poor fourth 
quarter comparison, and it is es- 
timated that full year 1940 earn- 
ings were only about 8 to 10 per- 
cent above 1939. 


Record Demand in Sight 


The prospect of the highest pe- 
troleum consumption in history is 
an important factor in the antici- 
pated reversal of last year’s earn- 
ings downtrend. Because of the 
unprecedented national defense 
spending, demand estimates for 
1941 vary widely, but all indicate 
worthwhile gains for all major pe- 
troleum products. The showing in 
the early months of 1941 will prob- 
ably be less satisfactory than for 
the year as a whole, as exports in 
the first part of 1940 were some- 
what above current levels. 

Unfortunately for the oil indus- 
try, favorable demand is not al- 
ways synonymous with favorable 


profits, as the experience of the 
last few years has amply demon- 
strated. In fact, it is not uncommon 
for product prices and oil company 
earnings to decline in the face of 
new demand records. The explana- 
tion, of course, lies in the inherent 
difficulty in refining—the problem 
of maintaining a balanced supply 
and demand position for each im- 
portant product and a balance be- 
tween the different products. The 
inability of oil companies to act 
concertedly toward a solution of 
this problem under our anti-trust 
laws is a complicating factor. 


Statistical Position Improving 


With this consideration in mind, 
an examination of the industry’s 
statistical position at the beginning 
of 1941 is of considerable interest. 
Following additions of some 24,- 
000,000 barrels during 1940, crude- 
oil inventories have been stabilized 
at around the 262,000,000-barrel 
level, which is considered to be 
not far above normal working re- 
quirements. Part of the 1940 incre- 
ment represents the replenishment 
of stocks depleted by the 15-day 
shutdown of producing wells in 
six states in August, 1939, and the 
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Days’ Supply of Motor 
Fuel in Storage 

















1939 | 1940 
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ee 47 52 30 
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September.......... 41 46 
OIE ae 41 45 20 
November.......... 44 2 
December........... 51 *51 
* Estimated. ‘0 
Computed by Standard Statistics 
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recent stabilization reflects chiefly 
the decline in unprorated Illinois 
production. 

Far more important from the 
standpoint of oil profits, however, 
is the situation with respect to 
inventories of gasoline, the prin- 
cipal petroleum product. Unsatis- 
factory gasoline prices, more than 
anything else, have prevented the 
industry from capitalizing fully on 
its favorable demand factors. 
Stocks of this product currently 
are about 1,000,000 barrels greater 
than a year ago, an amount which 
is considered to be above economic 
levels. That this amount is exces- 
sive, despite the prospective in- 
crease in demand, is clearly indi- 
cated by the fact that gasoline 
prices recorded a steady down- 
trend last year, which terminated 
at the lowest level attained in 
about seven years. 

A mere glance at the present 
situation, however, is apt to be 
misleading, as it ignores the dis- 
tinctly favorable statistical trends 
which have been taking place in 
recent months. The present incre- 
ment in gasoline inventories over 
a year ago of about 1,000,000 bar- 
rels compares with 11,000,000 bar- 
rels on September 30, last. 

This considerable relative im- 
provement reflects a combination of 
favorable demand, fairly well con- 
trolled refining operations, and re- 
duced gasoline yields from crude 
oil, which has permitted gasoline 
stocks to expand far less since Sep- 
tember 30, the end of the heavy 
consuming season, than in the 
year-earlier period. Reference to 
the accompanying chart of gasoline 
inventories in terms of days’ sup- 
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ply shows that stocks on December 
1, 1940, were no greater in relation 
to demand than a year before. 

This rate of year-to-year im- 
provement no doubt will not be 
fully maintained for the first three 
months of 1941, as gasoline pro- 
duction was sharply curtailed dur- 
ing this period of 1940. The aver- 
age gasoline yield from crude oil 
of about 43 percent for the first 
quarter last year is close to the 
practical minimum under current 
operating conditions, and there is 
little basis for believing that runs 
to stills will be curtailed below the 
3,500,000 barrels daily average of 
that period. 

Nevertheless, the anticipated in- 
crease in demand for motor fuel 
should be reflected in smaller ad- 
ditions to storage over the remain- 
der of the winter, and it is tenta- 
tively estimated that stocks on 
hand next April 1, the beginning 
of the heavy consuming season, 
will be in the neighborhood of 98,- 
000,000 barrels, or almost 6,000,000 
barrels below a year before. The 
improvement in terms of days’ sup- 
ply will be greater by reason of 
the higher rate of consumption 
which is expected to prevail. 


Fuel Oil Position Improved 


Closely interwoven with this 
gasoline picture is the supply-and- 
demand position of the fuel oils, as 
one product cannot be produced 
without producing the others. For- 
tunately, these factors are more 
nearly in balance than they were 
a year ago. Stocks of gas oil and 
distillates are sharply higher than 
at this time last year, the incre- 
ment being more than the antici- 


pated increase in demand over the 
remainder of the winter. Conse- 
quently, the amount of heating oil 
to be supplied from the refining of 
crude oil during this period is no 
greater than in the corresponding 
1940 period, and no unusual stimu- 
lus to refining operations should 
arise from this source. 

The situation with respect to 
residual fuel oil is less satisfactory. 
Inventories were abnormally low 
a year ago and are moderately 
lower now, while demand is likely 
to rise as defense production gets 
into full swing. This situation 
probably will require either greater 
crude runs to stills than are neces- 
sary for other products, larger 
yields of residual fuel oil, or an 
increase in imports. The solution 
of this problem may have some 
bearing on the level of refinery 
operations and on the trend of 
gasoline inventories over coming 
months. 


Rising Prices Expected 


All things considered, however, 
it appears that the decline in gaso- 
line prices which set in early in 
1940 has about run its course, and 
that the trend in 1941 should be 
upward. Sharp improvement is not 
expected over the near term, be- 
cause indications are that motor 
fuel supplies will continue to be ex- 
cessive for some time, even though 
they show improvement over the 
year before. For the year as a 
whole, it is estimated that gasoline 
prices in the Mid-Continent and on 
the Atlantic Coast will average 
slightly higher than in 1940. Cur- 
rent repetition of the unusually 
high tanker rates from the Gulf, 
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The Sky's the Limit 


Suppose someone who lived forty or fifty years ago—say one of the founders of Mathieson 
—could pay us a visit today. And suppose we could have the pleasure of showing him the 
sights of 1941, of explaining the vast changes that have taken place since the turn of the 
century. What do you think would amaze the old gentleman most? If he were one of the 
pioneers who founded Mathieson, we believe he would be most interested in the revolu- 
tionary changes wrought by chemical progress and in the part his successors have played 
in building the present-day America. We would go about telling him the story as we tell 
it in this series of advertisements. 





® Those, Mr. M., are airplanes. They were only a 
dream in your day. Now they’re an accepted means 
of travel and transportation. Today you can journey 
from New York to San Francisco in only 10 hours. 
And speedier, more powerful ships are constantly 
being built. 


In the development of this amazing industry, 


Mathieson Chemicals have contributed in many 
ways. The all-important dies used in making tools 
for plane and engine manufacture are conditioned 
with soap and grease containing alkalies. Dense 
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soda ash is an essential raw material in the glass 
through which moderns look on a new world. Most 
important is the contribution caustic soda makes to 
the refining of high test gasoline for airplane en- 
gines. And in many another way — in upholstery, 
plastics, lacquers, rubber tires, lubrication oils and 
greases, even in those powerful landing lights, 
Mathieson products participate. 

Yet the aviation industry is still young and 


Mathieson Chemicals have an active role to playin 
its growth and future success. 
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which prevailed in the early months 
of last year, is an important factor 
in the Atlantic Coast price struc- 
ture. The comparison in California 
is likely to be somewhat less favor- 
able, although some improvement 
from current levels may take place. 
Fuel oil prices generally promise 
to remain at favorable levels 
throughout the year, although the 
experience may vary somewhat in 
different sections of the country. 
A gradual uptrend in lubricant 
prices from current levels is also 
to be expected, as excessive inven- 
tories are gradually liquidated. 
Thus, it appears that rising de- 
mand this year may be accom- 
panied by a similar trend of prices 


for all major petroleum products. 
The probable total of 1941 earn- 
ings for the industry under such 
conditions is far less important 
than; the possibility that 1941 may 
represent the beginning of an up- 
swing in the industry’s earnings 
cycle. The relative invulnerability 
to excess profits taxes inherent in 
the industry’s large capital invest- 
ment and the liberal depletion al- 
lowances for tax purposes is an 
important factor in this connection. 


Political Uncertainties 


This promising picture is marred 
by several political uncertainties, 
including the threat of bureaucratic 





federal control. Although proposed 
legislation along these lines has 
met with little favor in the past, 
the threat today is far more seri- 
ous. Pressure for federal enforce- 
ment of conservation has increased 
materially as a result of the present 
national emergency and the dem- 
onstrated vital necessity for oil in 
mechanized warfare. Public ignor- 
ance and even misinformation as 
to the extent of oil reserves, the 
ability of the industry to meet de- 
fense needs, and the current em- 
ployment of conservation measures 
are important in this respect. 
The Cole Bill, providing for a 
petroleum conservation office em- 
powered to enforce conservation 


Oil’s Statistical Position Creates Better Market Prospects 
Crude Oil Statistics 


Gasoline Statistics 
(In Millions of Barrels) 


(In Millions of Barrels) 




































































| 
Supply of | Directly 
*Total Other Consumed 
Domestic |/Than Ref. Domestic and 
Produc- Motor | Domestic Produc- Refinery | Trans- 

1940— tion Fuel mand | Exports | ftStocks 1940— tion Imports} Runs ferred Exports! *Stocks 
November . 49.8 15 .| 49.1 2.2 79.5 November..| 106.9 3.9 105.4 2.5 3.8 | 263.2 
October. . . 51.6 y Be 53.8 2.1 79.2 October... . 113.4 3.8 109.4 1.8 6.3 | 263.9 
September 50.5 1.9 | 52.3 1.9 81.9 September. 109.3 3.9 107.8 2.4 4.3 263.1 
August. 50.3 1.8 55.3 2.1 83.7 August... . 110.5 4.2 108.8 1.1 42 | 264.3 
July... 49.4 16 | 889 1.7 89.1 July... 113.2 4.0 107.9 2.2 5.6 263.5 

une. 49.2 1.6 55.5 2.6 93.6 June.. 111.7 3.7 108.2 1.3 5.7 262.0 

ay.. 50.9 1.4 52.9 2.0 100.9 May... 118.3 4.1 111.8 1.9 4.9 261.8 
April... 48.5 1.1 47.7 | 103.6 April... 116.0 3.2 107.0 1.0 4.3 258.1 

arch... 50.2 p 44.6 2.3 103.7 March... 120.1 2.9 110.1 2.1 4.0 251.1 
February 46.7 1.1 37.6 1.9 99.3 February... 108.7 2.3 101.8 1.3 3.3 244.4 
January. 49.5 1.2 40.4 2.3 91.0 January... 113.1 2.0 106.5 3.5 4.2 239.7 

1939— 1939— 

December. . . 52.0 0.9 43.7 3.1 82.9 December . . 114.8 2.3 105.8 1.8 4.7 238.9 
November..... 52.3 1.0 47.3 2.6 76.8 November. . 111.9 3.1 104.9 1.6 5.3 234.0 
October........ 54.3 1.2 49.7 3.4 73.3 October... . 114.2 3.1 111.0 3.1 6.9 230.9 
September 50.4 1.9 49.3 4.2 71.0 September. . 108.2 3.1 105.5 2.7 6.9 234.6 
August... 51.5 1.0 53.8 4.2 72.3 August..... 80.9 2.9 107.6 2.3 6.0 238.5 
/_ oe 50.6 1.1 50.5 3.6 77.8 July.... 110.9 2.9 106.9 2.4 } 7.3 270.6 
i: Siberia > we 49.3 1.1 49.8 4.5 80.3 [ | As 104.6 3.7 104.7 2.5 5.8 273.3 

oe 49.6 1.0 49.5 4.4 84.2 May.. 110.5 3.9 105.8 0.5 8.6 278.1 
April... aye 47.4 0.6 44.0 3.7 87.5 "See 105.5 2.9 99.3 0.7 6.2 278.6 

arch... 47.3 1.2 42.5 4.8 87.1 March..... 106.8 1.6 98.9 1.6 5.0 276.4 
February. . 42.9 0.6 34.6 2.9 85.5 February... 93.5 1.6 87.8 1.4 4.8 273.4 
January. . 48.2 1.0 37.8 3.6 79.5 January.... 102.5 1.9 99.6 1.5 4.5 272.3 

* Production including natural gasoline blended. * End of period. 

+t End of period. Source: American Petroleum Institute. 

Source: American Petroleum Institute. 
Gas, Oil and Distillate Fuel Oil Statistics Residual Fuel Oil Statistics 
(In Millions of Barrels) (In Millions of Barrels) 
| 
Transfers Transfers } 
Domestic) from Domestic} from 
uc- | Crude Domestic uc-| Crude Domestic 

1940— tion Oil Imports | Demand | Exports | *Stocks 1940— tion Oil Imports | Demand | Exports | *Stocks 
November. . 15.1 0.5 0.5 17.1 1.3 46.6 November... . 26.1 0.2 2.4 29.9 1.3 106.6 
October. . . 14.4 0.5 0.3 13.6 1.4 49.0 October...... 27.9 0.2 2.9 30.2 1.4 107.0 
September... . 14.7 0.5 0.3 10.7 0.9 48.8 September... . 25.5 0.4 1.7 25.8 1.6 107.5 
August... 15.0 0.6 0.3 8.7 1.5 45.0 pS re 26.5 0.3 2.4 26.3 1.8 107.2 
. 7 14.4 0.5 0.2 7.5 1.8 39.4 a Garey aeip 25.2 0.3 1.4 23.8 1.4 106.2 

une.. 14.2 0.5 0.2 7.3 2.1 33.6 ae 25.5 0.4 2.1 24.7 2.0 104.5 

me... 14.5 0.6 0.2 10.1 2.1 28.2 May. 26.5 0.4 1.3 26.3 1.4 103.1 
April... ay 15.3 0.6 0.3 12.2 2.0 25.1 yO Pa 25.4 0.3 1.9 26.5 1.5 102.4 

arch..... 16.3 0.6 0.4 16.5 2.3 23.1 OS eee 26.9 0.4 4.1 30.8 0.9 102.8 
February... 16.3 0.5 0.5 17.9 1.2 24.6 February..... 24.7 0.4 3.0 26.8 0.8 103.2 
January. . 16.5 0.5 nae 22.8 1.5 26.5 p>) eee 28.1 0.3 1.9 32.1 1.1 102.7 

1939— 1939— 

December . 14.4 | Uy ERD 17.2 2.0 33.7 December.... 26.9 0.6 0.8 31.8 1.3 105.6 
November. . 13.8 oS eee 14.4 2.1 37.9 November... . 26.1 0.2 1.0 29.9 Fe 110.4 
October. .... 15.0 | os eee 10.9 2.8 40.1 October...... 27.6 0.4 1.5 28.3 1.3 114.0 
September... . 13.0 Fae ae 10.0 3.0 38.1 September... . 26.3 0.3 0.7 27.1 1.6 114.1 
August... . 13.2 | ee 3.2 3.4 37.6 August....... 25.3 0.2 pe 25.5 1.6 115.6 

uly.... 12.7 | 1 ee 6.9 2.9 35.3 | Se 25.6 0.2 1.5 23.3 1.1 115.5 

une... 13.5 es 7.2 2.8 31.9 June sa 24.8 0.5 1.9 24.2 ay 112.6 

ay... 12.4 3 eee 7.5 4.0 27.8 SR 27.0 0.4 2.1 25.8 1.9 111.2 
Shee Sr 13.3 TS Ree 10.9 2.3 26.5 April 24.8 0.9 1.3 25.1 1.5 109.3 

arch.... 13.5 2 tensa 13.9 2.9 25.9 March....... 25.0 0.9 1.3 29.0 2.0 108.9 
February. . 12.7 0.5 0.1 14.8 2.1 28.7 February... .. 21.6 0.5 1.0 25.6 0.9 112.6 
January..... 14.1 is ER 17.0 1.7 32.3 January...... 25.8 0.8 1.0 28.6 1.4 116.1 















































* End of period. 
Source: American Petroleum Institute. 
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* End of period. 


Source: American Petroleum Institute. 


Refiner & Natural Gasoline Manufacturer—V ol. 20, No. 2 














When re-tubing your condenser 
or heat exchanger... 






# 


You'll find a complete range of tube alloys and a staff of experienced 


technicians whose consultation entails no obligation... 


There is such a complication of operating 
factors having an influence on the service 
life of condenser tubes that no one tube 
alloy can possibly solve all problems. 
To determine the tube alloy that will 
give the greatest service per dollar of 
cost requires metallurgical experience and 
practical knowledge of specific operating 
conditions. So we suggest that you take 
advantage of the experience of our Tech- 
nical and Engineering Departments. 
They can place before you performance 
records of copper alloys under operating 


conditions similar to your problem. No 
charge is made for such consultation. 


Ww w 


ANACONDA TUBE SHEETS —We pro- 
duce a complete line of plates and circles 
for marine and stationary condensers, 
heat exchangers, feed water heaters and 
oil coolers. The same careful technical 
supervision used to control the manu- 
facture of Anaconda Condenser Tubes 
is given this material during the entire 
process of production. use 





Here is one of the most complete books on the subject of 
tube alloys for condenser and heat exchangers in oil re- 
finery operations and steam plants. In its 60 pages you 
will find real down-to-earth information which you can 
put to practical use. A free copy is yours for the asking. 











“© Ayuaconda Condenser’ Tubes 


THE AMERICAN BRASS COMPANY, General Offices: Waterbury, Connecticut 


February, 1941—A Gulf Publishing Company Publication 


In Canada: Anaconda American Brass Ltd., New Toronto, Ont. * Subsidiary of Anaconda Copper Mining Company 
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Here’s One Insulating Block that 







Covers the Full Range of Tempera- 
tures up to 1600° F. 


BALDWIN-HILL MONO-BLOCK has 
proved its efficiency in many refinery 
installations by eliminating lag in bring- 
ing temperature to operating degree 
and by maintaining close control and 
more uniform temperature of processing 
equipment. Felted and bonded togeth- 
er by a patented process, its chemically 
stable black rockwool fibres are uni- 
formly distributed to reduce heat flow 
to the minimum. MONO-BLOCK is 
available in lengths from 18” to 36”; 
widths from 6” to 18”; thicknesses from 
es. 


Other Baldwin-Hill Heat Insulation Products in- 
clude: B-H Black Rockwool Blanket . . . B-H No. 
1 Insulating Cement ... B-H Weatherseal... 

B-H Bond-Tite . . . B-H No. 100 Pipe Covering 
a ° . Miscellaneous Diatomaceous Earth and 
ee Asbestos Products effective up to 2000° F. Send 

for Catalog showing Complete Line, Heat Loss 
Charts, Insulating Efficiencies, and other data. 


BALDWIN-HILL CO. 


NEW YORK BOSTON 


567 KLAGG AVE. 
TRENTON, N. J. 


KALAMAZOO, MICH. 


CHICAGO 


Branch Offices 
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standards, appears reasonable on 
the surface, but its far reaching 
significance to the oil industry is 
to be found in the fact that deter- 
mination of what is waste would 
be transferred from the individual 
states to a bureau of the federal 
government, vested with broad dis- 
cretionary, legislative, judicial, and 
executive powers. Since the control 
over production involves control 
over prices, it is not inconceivable 
that the whole system of oil regu- 
lation might be thrown into the 
sphere of national politics. More- 
over, oil interests fear that such 
legislation would be but the en- 
tering wedge for eventual complete 
government domination of the oil 
industry. 

Probably not wholly unrelated 
to Administration efforts to secure 
this control legislation are the ex- 
tensive anti-trust suits recently 
filed against 22 major oil compa- 
nies, the American Petroleum In- 
stitute, and Ethyl Gasoline Cor- 
poration, and the “divorcement” 
bills pending in Congress. The 
anti-trust suit attacks the entire 
fundamental physical and_ eco- 
nomic setup of the industry, while 
the “divorcement” bills seek to di- 
vest integrated companies of their 
pipe lines, tankers, and marketing 
facilities. 

Still another uncertainty recent- 
ly injected into the picture is the 
decision of the Interstate Com- 
merce Commission requiring pipe- 
line companies to show cause by 
February 23, 1941, why their rates 
for crude oil transportation should 
not be reduced to a basis of an 8 
percent return on their investment 
and minimum tenders on individ- 
ual shipments reduced to 10,000 
barrels. Although the bulk of the 
oil transported in pipe lines is for 
the account of the pipe-line com- 
pany or its affiliates, such a reduc- 
tion in rates, amounting to over 
24 percent on the average, would 
involve the loss of considerable 
revenues in some cases. 

More important, perhaps, is the 
possible influence which this de- 
velopment might exert on the com- 
petitive situation within the indus- 
try. A number of small refiners 
using the pipe lines of the majors 
might suddenly have their deliv- 
ered cost of crude oil considerably 
lowered to the benefit of their com- 
petitive positions, while, over the 
longer term, many new independ- 
ent refineries may spring up in the 
heart of consuming centers remote 
from sources of crude oil. 
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Cold drawing, as shown above 
and in diagramatic view, gives 
control of size and surface 
both inside and outside. 


It takes good tubing, plus care- 
ful craftsmanship, to make a 
good heat exchanger. Either 
would be wasted without the 
other. For units that must 
stand up in service, OHIO 
Quality will match the most 
skillful fabrication. Uniform 
working qualities of this tub- 
ing help speed fabrication, too 
- smart economy all around. 











NO COMPROMISE 


Fifty years have elapsed since the first seamless 
cold drawn tubing manufactured in this country was produced 
at SHELBY, OHIO. 


Since that time, the art of cold drawing seamless 
steel tubing at the same site in SHELBY, OHIO has been pass- 
ed on from generation to generation with constant improve- 
ment in practice. And with it, continuous years of association 
with those manufacturers who are primarily concerned with 
a uniformly good product. 


This present generation of OHIO craftsmen who 
carefully watch the drawing of each tube know that OHIO’S 
standard of quality demands the best in surface finish and ex- 
acting tolerances. ‘They are quick to detect and correct any 
imperfections in the drawing process, which has always been 
considered one of the important steps in seamless tubing 
manufacture at SHELBY, OHIO. 


Clean Non-oxidized finish - accuracy of size - uni- 
formity of anneal, for good machinability and ductility - 
certified steels and physical properties are yours when you 
specify OHIO Quality Tubing. 


“OHIO” QUALITY 


32 Years Continuous Production 
Under this Trade Name 


Hit) HIO 
WS SEAMLESS TUBE CO. 
| =6r OH IS PUALITY | 


c, relbt meyile 


Gulf Publishing Company Publication 
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A CONDITION of cooling tow- 
ers that has probably existed for 
some time but has only recently 
forced itself upon the attention of 
the petroleum industry and others, 
is the comparatively rapid disinte- 
gration of the lumber in certain iso- 
lated cases. This particular condi- 
tion evidences itself by the reduc- 
tion of solid redwood to a pulpy, 
fibrous mass that renders the tower 
unfit for further service. The phe- 
nomena seems to involve a leach- 
ing out of the lignin or cellular 
structures binding together the 
long fibres, and might aptly be 
called ‘‘deligninification” of the lum- 
ber. The condition generally starts 
at the edges of the louvres and/or 
slats and gradually works deeper 
into the lumber and spreads over a 
wider area. The condition may be 
more pronounced on the outside of 
the louvre where spray or drippings 
only occasionally wet the lumber. 
Under such conditions a crystalline 
deposit may be found coating the 
affected area. This crystalline de- 
posit is, of course, minerals that 
existed in the water and which 
have reached super-saturation due 
to concentration at the intermit- 
tently wet areas. 

When this spongy condition has 


_ Destruction of Cooling Towers 
| A. R. MOBERG, President 
Moberg Laboratories 








spread far enough the nails and 
hardware loosen in their anchorage 
and the tower is in danger of col- 
lapse. On account of the fibrous 
condition of the wood it is fre- 
quently impossible to brace the 
tower since no solid anchorage can 
be obtained for either nails or bolts. 

In a few observed cases the pre- 
sumed life of the tower has been 
shortened as much as 50 or 75 
percent or account of this condi- 
tion. When we realize that the 
average cooling tower represents a 
considerable investment and when 
we further realize that replacement 
of such a tower frequently means 
shutting down an entire plant while 
coils, pipes and so forth are re- 
moved and the new tower is built 
and put into position it must be 
evident that this condition repre- 
sents a serious economic loss. 

It is not to be supposed that this 
condition exists in the average cool- 
ing tower nor even in a great num- 
ber of them but the fact that it 
does exist at all indicates that there 
must be a cause for the phenomena 
that should be isolated so that it 
can be corrected. The case is some- 
what more alarming since the 
phenomena seems to have occurred 
more frequently in recent years. 





FORGED STEEL FITTINGS 





TEES UNIONS 


ELLS 


CROSSES 





BUSHINGS PLUGS COUPLINGS 


Sizes: 1/3" to 6” 
Pressures (cold working) 3000 and 6000 lbs. 


Quick Delivery from Large Houston Stocks! 





MAINTENANCE ENGINEERING CORPORATION 


P. O. Box 2637 Houston, Texas, U.S.A. 





Phone P-3135 
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Since this condition has existed 
in widely separated sections of the 
country and under various climatic 
conditions it can scarcely be called 
a local condition. The first reaction 
was that the difficulty was caused 
by some condition in the water 
used. The pH of the water was 
thought to be a vital factor until 
it was discovered that two towers 
operating with the same pH in the 
water showed destructive action of 
the lumber in one case and not in 
the other. It seems certain, how- 
ever, that some condition or series 
of conditions in the water must 
form the underlying cause of this 
phenomena. Whether it is basically 
a question of pH or whether it is 
a question of certain dissolved salts 
or whether algae conditions will 
have a bearing on it are questions 
which cannot at present be an- 
swered. 

The author feels that there would 
be no wisdom in jumping to rash 
conclusions so it has been deter- 
mined to make a broad enough and 
thoroughly enough survey of this 
situation so that comprehensive 
data can be assembled and a con- 
clusion arrived at supported by 
such a mass of evidence as shall 
leave little question as to the fun- 
damental cause and correction of 
this phenomena. To accomplish this 
it is the intention to assemble and 
study case histories of approxi- 
mately 1000 cooling towers scat- 
tered throughout the country. 
These case histories will be sup- 
ported by analyses of the waters 
and wood structures under every 
conceivable condition. 

In addition to the assembly of 
case histories, laboratory research 
is being conducted to verify or 
disprove theories as they are pre- 
sented by the histories. This work 
has been going on for a_ period 
of two months and some interest- 
ing data has been assembled. It 
is, however, too early to hazard 
any ultimate conclusions. An addi- 
tional four to six months will 
probably be required to complete 
the work. 

This survey is being conducted 
jointly by Fluor Corporation and 
Moberg Laboratories, both of Los 
Angeles, California. Complete data 
will be made public as soon as the 
investigators feel certain that their 
ultimate conclusions are correct. In 
the meantime, they will welcome 
any data, comments or suggestions 
from users of cooling towers 
whether they have noted such 
phenomena or not. 
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Committees Named for 
A.P.I. Refining Division 


Two committees of the Refining Divi- 
sion of the American Petroleum Insti- 
tute have been appointed by J. Howard 
Pew, Sun Oil Company, institute vice 
president for the division. G. G. Ober- 
fell, Phillips Petroleum Company, Bar- 
tlesville, heads the program committee 
and T. G. Delbridge, Atlantic Refining 
Company, Philadelphia, is chairman of 
the central committee on refining tech- 
nology. 

Members of the program committee 
are: H. W. Camp, Cities Service Oil 
Company, Bartlesville; F. S. Clulow, 
Shell Oil Company, San Francisco; R. 
A. Halloran, Standard Oil Company of 
California, San Francisco; J. Bemmett 
Hill, Sun Oil Company, Philadelphia; 
E. W. Isom, Sinclair Refining Com- 
pany, New York; N. E. Loomis, Stand- 
ard Oil Development Company, New 
York; K. G. Mackenzie, The Texas 
Company, New York; Walter Miller, 
Continental Oil Company, Ponca City; 
J. H. Rather, Socony-Vacuum Oil Com- 
pany, New York; J. E. Roberts, Stand- 
ard Oil Company (Indiana), Chicago; 
Herschel G. Smith, Gulf Oil Corpora- 
tion, Philadelphia, and C. R. Wagner, 
The Pure Oil Company, Chicago. 

Personnel of the committee on refin- 
ery technology is: Bruce K. Brown, 
Standard Oil Company (Indiana), Chi- 
cago; L. L. Davis, Continental Oil Com- 
pany, Ponca City; B. C. Frichot, Deep 
Rock Oil Corporation, Cushing, Okla- 
homa; E. B. McConnell, Standard Oil 
Company (Ohio), Cleveland; J. T. Mc- 
Coy, Tide Water Associated Oil Com- 
pany, Bayonne; F. W. McCurry, Derby 
Oil Company, Wichita; A. E. Pew, Jr., 
Sun Oil Company, Philadelphia; R. H. 
Price, Pan-American Petroleum & 
Transport Company, Texas City; W. F. 
Sims, Panhandle Refining Company, 
Wichita Falls; H. D. Wilde, Humble 
Oil & Refining Company, Houston; M. 
P. Youker, Phillips Petroleum Com- 
pany, Bartlesville, and Messrs. Camp, 
Clulow, Gard, Halloran, Isom, Loomis, 
Mackenzie, Rather, Smith and Wagner 
of the program committee. 


New Process for Sweating 
Waxes is Announced 


Engineers of Socony-Vacuum Oil 
Company and B F. Sturtevant Com- 
pany have developed a new process for 
sweating waxes 

The process consists essentially of an 
apparatus arrangement and_ control 
system by means of which the hot 
melted crude wax mixture is run into 
pans in a closed room. The room, to- 
gether with the pans of wax, are air 
conditioned by means of the evapora- 
tive cooling method of water and air. 
The wax mass is cooled under close 
control, each individual constituent 
freezing separately as cooling proceeds, 
until pans contain total solids. Then all 
non-wax-like oils that might be present 
drain off, leaving the wax mixture in 
solid form. 

Controlled heating then is employed, 
with temperature rising slowly and 
pausing at the right point as each frac- 
tion fuses and resulting liquid fraction 
is drawn off. This continues until all 
waxes up to the highest melting point 
are gone from the pans. 

Apparatus consists of an evaporative 
cooler, steam heating unit, circulating 





The Look Box 


fan, distributing ducts in the room, and 
pipe coils with water pump in the pans. 
The air is circulated rapidly in the room, 
cooled or heated as the case. may be, 
and the water maintained approximately 
at air temperatures. 





Recycling for 
W.P.R.A. Meeting 


The technical meeting of the Ark- 
La-Tex Division of Western Petroleum 
Refiners Association will be held at 
Kilgore, Texas, February 14. The 
speaker will by Emby Kaye, vice presi- 
dent of Distillate Engineering and Proc- 
esses Company, Tulsa, whose subject 
will be “Recycling and the Refiner.” 

This will be the first time the group 
has had opportunity to hear a discus- 
sion on the subject of recycling. 


Chemical Engineers 
To Meet in Chicago 


The thirty-third semi-annual meeting 
of the American Society of Chemical 
Engineers will be held in Chicago, 
May 19-21. Headquarters will be in the 
Edgewater Beach Hotel. 


CONVENTIONS 


FEB. | 
24-25 | Liquefied Petroleum Gas Association, 
Annual Convention, Chica¢o. 





MAR. 
3— 7 | American Society for Testing 
Materials, Hotel Mayflower, 
Washington. 
17-22 | Oil Burner Institute’s National Oil 
| Burner Progress Exhibition, Com- 
mercial Museum, Philadelphia. 





APR. 
7-11 | American Chemical Society, St. Louis. 
9-10 | Midwest Power Conference, Palmer 

House, Chicago. 

16-18 | Western Petroleum Refiners Asso- 

ciation, Arlington Hotel, 

Hot Springs. 

23-25 | Natural Gasoline Association of 

America, Annual Convention, 

Baker Hotel, Dallas. 

23-25 | Petroleum Industry Electrical Asso- 

ciation, Mayo Hotel, Tulsa. 

24-25 | National Petroleum Association, 

Cleveland Hotel, Cleveland. 





MAY 
2- 3 | Petroleum and Natural Gas Con- 

ference, State College, 
Pennsylvania. 

5—- 8 | American Gas Association, Natural 

Gas Section, Dallas. 

19-21 | American Institute of Chemical 

Enrigineers, Semi-Annual Meeting, 

Edgewater Beach Hotel, Chicago. 





JUNE 
16-20 | Petroleum Division Meeting of the 
American Society of Mechanical 
Engineers, Kansas City. 

23-27 | American Society for Testing Materials, 
Annual Meeting, Palmer House, 
Chicago. 
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NGAA Convention 


Committees Named 


Committees have been named for 
both program and arrangements for 
the twentieth annual meeting of the 
Natural Gasoline Association of Amer- 
ica. The convention, April 23-25, will 
be held in Dallas, the first time the as- 
sociation has held its annual meeting 
outside of Tulsa, where headquarters 
are maintained. 

T. R. Goebel, Shell Oil Company, 
Houston, is chairman of the committee 
which will prepare the technical pro- 
gram. Other members are: H. H. Bee- 
son, Sabine Valley Gasoline Company, 
Shreveport; George E. Edgett, The 
Carter Oil Company, Tulsa; H. A. 
Ells, Cities Service Oil Company, Bar- 
tlesville; F. E. Fisher, Skelly Oil Com- 
pany, Pawhuska, Oklahoma; R. D. 
Gibbs, Union Oil Company, Los An- 
geles, and Allen. T. Givens, Coltexo 
Corporation, Monroe, Louisiana. 

J. R. Jarvis, Lone Star Gasoline 
Company and vice president of the as- 
sociation, Dallas, is chairman of the 
local arrangements committee, whose 
other members are John B. Atkins, 
Parage Gasoline Company, Shreveport, 
and A. M. Brackett, Roeser & Pendle- 
ton, Fort Worth. 


Automotive Survey 


Committee Named 


The automotive survey committee of 
the Division of Refining of the Amer- 
ican Petroleum Institute -has been 
named by T. G. Delbridge, who is 
chairman of the central committee of 
refinery technology. Members are: 

K. G. Mackenzie, The Texas Com- 
pany, New York, chairman; H. T. 
Bennett, Mid-Continent Petroleum Cor- 
poration, Tulsa; H. W. Camp, Cities 
Service Oil Company, Bartlesville; A. 
J. Blackwood, Esso Laboratories, Eliza- 
beth, New Jersey; David E. Day, Rich- 
field Oil Corporation, Los Angeles; 
T. G. Delbridge, Atlantic Refining Com- 
pany, Philadelphia; E. W. Gard, Union 
Oil Company, Los Angeles; E. A. Hal- 
loran, Standard Oil Company of Cali- 
fornia, San Francisco; L. E. Hebl, Shell 
Oil Company, Wood River; E. W. 
Isom, Sinclair Refining Company, New 
York; J. T. McCoy, Tide Water Asso- 
ciated Oil Company, Bayonne, New 
Jersey; Walter Miller, Continental Oil 
Company, Ponca City; G. G. Oberfell, 
Phillips Petroleum Company, Bartles- 
ville; A. E. Pew, Jr., Sun Oil Company, 
Philadelphia; J. S. Piggott, Gulf Re- 
search & Development Company, Pitts- 
burgh; J. B. Rather, Socony-Vacuum 
Oil Company, New York, and C. R. 
Wagner, Pure Oil Company, Chicago. 


Pennsylvania Technicians Hear 


Research Progress Report 


Members of the technical advisory 
committee of the Pennsylvania Grade 
Crude Oil Association met with other 
representatives of the oil and automo- 
tive industries at State College, Penn- 
sylvania, last month to hear reports on 
research work being conducted in the 
petroleum refining laboratory at Penn- 
sylvania State College. The association 
has maintained a program of research 
at the institution for more than ten 
years, and the technologists in the lab- 
oratory reviewed the progress in this 
work during the last decade, particu- 
larly recent studies on the oxidation of 
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Technical Advisory Committee of the Pennsylvania Grade Crude Oil Association. 


motor oils. During the meeting, Frank 
J. Philippbar, Kendall Refining Com- 
pany, Bradford, was elected chairman 
of the committee. An accompanying 
picture, taken during the meeting, 
shows: 

Front row: J. E. Moorhead, execu- 
tive secretary of the association; F. L. 
Carnahan, Pennsylvania State College; 
M. R. Fenske, director of research in 
the petroleum refining laboratory, State 
College; Parker L. Melvin, association 
president; H. C. Mougey, General Mo- 
tors Corporation, Detroit; Dean Frank 
C. Whitmore, school of chemistry and 
physics, Pennsylvania State College; 
and L. A. Blanc, Caterpillar Tractor 
Company, Peoria, Illinois. 

Second row: Paul W. Emery, United 
Refining Company, Warren; Wes W. 
Duniap, Pennsylvania Grade Crude Oil 
Association; Joseph E. Keller, National 
Petroleum Association, Washington; 
Thomas G. Murphy, Franklin Creek 
Refining Corporation, Franklin, Penn- 
sylvania; W. T. Sieber, Waverly Oil 
Works Company, Pittsburgh; George 
M. Kirkwood, Pennsylvania Refining 
Company, Karns City, Pennsylvania; 
C. M. Larson, Sinclair Refining Com- 
pany, New York; R. E. Dunham, Sin- 
clair Refining Company, New York; 
L. M. Baltzell, Wolf’s Head Oil Re- 
fining Company, Oil City; W. A. Johns- 
ton, Bradford Penn Refining Corpora- 
tion, Clarendon, Pennsylvania; Frederic 
R. Speed, Pennsylvania Grade Crude 
Oil Association, Detroit, and Philipp 
bar. 

Back row: A. W. Lewis, Tide Water 
Associated Oil Company, Bayonne; S. 
F. Pratt, Pennsylvania Grade Crude Oil 


Association; Clifford Koch, Canfield 
Oil Company, Cleveland; MacLean 
Houston, United Refining Company, 


Warren; Ben L. Heath, Freedom Oil 
Company, Freedom, Pennsylvania; H. 
W. Hubbell, Valvoline Oil Company, 
Franklin; W. B. Smith, Wolf’s Head 
Oi! Refining Company, Oil City; Louis 
W. Hodous, Canfield Oil Company, 
Cleveland, and H. L. Hemmingway, 
Kendall Refining Company, Bradford. 


Japanese Companies Seek 
New Sources for Oil Supply 


Several Japanese companies, includ- 
ing Mitsui, Mitsubishi, and Ogura, have 
founded the Toa Oil Corporation, a new 
importing company, with capital of 
5,000,000 ven, to promote importation 
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of petroleum from non-American coun- 
tries, in view of difficulties of importing 
oils from the United States. Iran and 
the Netherlands East Indies are under 
consideration as desirable sources, and 
it is recognized that the oil fields in the 
Netherlands part of Borneo offer espe- 
cially favorable transport facilities. 
Reports last fall indicated that Borneo 
Petroleum Company, a Japanese com- 
pany, founded in 1929, presumably with 





participation of Netherlands capital, had 
obtained its first success in several years 
of prospecting by completing a produc- 
ing well on the eastern coast of Nether- 
lands Borneo, with initial production of 
35 barrels daily. 


Seek Simplification 
Of Lubricants 


Simplification of motor-vehicle lubri- 
cation and improvement of lubrication 
service by reducing the number of types 
of lubricants required are being devel- 
oped jointly by representatives of the 
petroleum and automotive industries. 

The American Petroleum Institute’s 
Committee on Lubrication, whose mem- 
bers have been consulting with automo- 
tive engineers, has prepared for both in- 
dustries a tentative list of 22 types of 
lubricants which dealers and service sta- 
tions featuring complete passenger-car 
lubrication should stock and use. The 
list as tentatively agreed upon contains 
four types of motor oil, four gear lubri- 
cants, nine general chassis lubricants, 
one lubricant for overdrive transmis- 
sions, and four optional lubricants for 
shock absorbers, hydraulic brakes, etc. 
It is believed that these lubricants will 
meet present requirements and that con- 
tinued study of mutual problems will re- 
sult in further simplification. Following 
is the complete list: 








No. of Products 
Each Brand of Motor Oil Required 
I. Motor Oils For: | Summer Winter 
|) SAE 10 or 10W 10W 
|| SAE 20 or 20W 20W 
(1) Crankcase and Misc. Oil Can Lubr. |{SAE 30 
|} SAE 40 4 
II. Gear Lubricants For: } 4q 
( 1) Conventional Transmissions 
( 2) Rear Axles—all types it 
( 3) Steering Gear Boxes (Oil Type) |} Universal Type Gear Lubricant 
( 4) Oil Type Universal Joints || SAE 80, 90 and 140 3 
( 5) Overdrive Transmissions* | Sn 
3 
III. Chassis Lubricants For: 
( 1) General Chassis Fittings and } 
Covered Springs ‘Chassis Lubricant t 1 
( 2) Steering Gear Boxes—grease type |] 
( 3) Wheel Bearings | 
( 4) Universal Joints—grease type | Wheel Bearing Lubricant and No. 2 Cup 
( 5) Distributor Grease Cups { Lubricant 2 
( 6) Clutch Release Bearings } 
( 7) Water Pumps (Grease Lubricated) Waterproof Grease Lubricant 1 
( 8) Rubber Bushings Special Rubber Lubricant 1 
( 9) Wet Clutch (Hudson) Special Wet Clutch Compound or other 
suitable product 1 
(10) Special Spring Lubricant (Ford) Special Asbestos-Talc Lubricant or other 
suitable product 1 
(11) Open Springs and Automotive Heat 
Control Valves | Pentrating Oil or Flushing Oil 1 
(12) Air Cleaners | SAE 50 Motor Oil 1 
| 9 
IV. Special Products: 
( 1) Hydra-Matic Transmission ) 
(Cadillac and Oldsmobile) Special Oil—to be serviced at car dealer 
( 2) Fluid Fly Wheel only 
(Chrysler—De Soto—Dodge) } 
( 3) Vacamatic Underdrive Trans- | 
mission (Chrysler 6) +}Special 20W Motor Oil plus 10% sulfur 
( 4) Simplimatic Transmission (De Soto)|} saponifiable oil 1 
: i 
V. Optional Products: 
( 1) Shock Absorbers—Piston Type Special Light Bodied Shock Absorber 
(Delco and Monroe) Fluid 1 
( 2) Shock Absorbers—Vane Type 
(Houdaille) Special Heavy Shock Absorder Fluid 1 
( 3) Hydraulic Brakes Special Hydraulic Brake Fluid 1 
( 4) Door Latches, Strikers and Hood 
Lacings Special Grease Stick 1 
4 
bc ee Re Pa weiter Be ie i Ear 5 eet eee, | SPT Cy es ee Re eer 21 














* Note: Some car manufacturers recommend SAE 50 (winter) and SAE 70 or 60 (summer) motor 
oils for overdrive transmissions and that E P lubricants shall not be used. These products will 


be required temporarily. 


+ Note: Summer and winter grades now in general use. Summer grade temporarily desirable for 
older cars during summer season. 
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HERE’S THE INSIDE STORY OF 


Money saving CORK ins 























RE you one of the many users of genuine 

cork insulation who know the dependable, 
efficient, money-saving service it provides, but 
have never asked why? If so, knowing the reason 
for cork’s remarkable performance record will 
give you even greater confidence in it. 


Millions of tiny still air cells (shown here 
greatly magnified) are the answer! The en- 
trapped air gives cork its remarkable heat- 
barring ability and its light weight; the thin, 
tough cell walls give cork its high resistance to 
moisture, its rigidity, its structural strength, and 
its ability to provide years of dependable service. 
These natural qualities of cork are the essential 
requirements for maximum insulating efficiency. 
All these natural qualities are found in Arm- 
strong’s Cork Insulation because it is made 
entirely of clean, pure, natural cork granules! 


2 
If you’re not already using Armstrong’s Cork A rmstrong Ss 


Insulation (Corkboard for cold rooms, refrig- 
erated equipment, walls, roofs and ducts, or 

Cork Covering for cold lines), it will pay you to Cc O R K I N Ss U i‘ AT ' O N 
find out about it now. For facts and engineering 


data, write today to Armstrong Cork CORKBOARD - CORK COVERING 








Company, Building Materials Division, 
1001 Concord Street, Lancaster, Pa. 
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Analysis of 
Illinois Oils 

The United States Bureau of Mines 
has completed analysis of 35 samples of 
Illinois crude oils, Bulletin R. I. 3532. 
The work was done by Harold M. 
Smith, chemist of the Petroleum Ex- 
periment Station, Bartlesville. Some of 
the characteristics of the oils are given 
in this part of the report: 

“The similarity of the oils is shown 
by comparison of the correlation in- 
dexes of similar fractions. These in- 
dexes are given on each analysis under 
the column headed ‘C.I.,’ which stands 
for the correlation index. 

“A description of the development 
and use of this term is too long for in- 
sertion in this report but the following 


paragraph, taken from Technical Paper 
610, gives its general significance: 

“*The correlation index is a number 
whose magnitude indicates certain char- 
acteristics of a crude oil distillation 
fraction. If a fraction were composed 
exclusively of normal paraffin hydro- 
carbons, the value of the index number 
would be zero. If the fraction be from 
a paraffin-base crude oil of the usual 
type, the index will not be zero but 
will be small, while fractions from inter- 
mediate and naphthene base crude oils 
will be increasingly greater values for 
the indexes.’ 


“Index numbers, therefore, range 
from zero for the normal paraffins to 
approximately 75 for the very naphthenic 
distillates. The index system, which is 
based upon the average boiling point 
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No hammers... 
flanges ... 
dangerous sparks 





Tulsa, Okla. 





QUICKLY AND EASILY 
ZAZA wethe 


PATENTED 


Mpa on existing pipe lines can be quickly and easily 
renewed with Flange-Jacks—a specially designed tool 
recently introduced by Garlock. 
no chisels ... 
no damaged faces... 
no long shut-downs. 

You just let Flange-Jacks do the work. Even if a joint is 
located where working space is cramped Flange-Jacks will 
open it easily. Write for descriptive folder! 


THE GARLOCK PACKING COMPANY 
PALMYRA, NEW YORK 


GASKETS 







TO OPERATE FLANGE- 
JACKS: Remove opposite 
flange bolts, insert jaws of 
Flange-Jacks in holes and 
tighten. After removing 
other bolts, tighten 
jack-screws together, sepa- 


down 


rating flanges evenly. 


no wedges ... no broken 
no pipe vibration ... no 


Houston, Texas Los Angeles, Calif. 
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and specific gravity of the Hempel 
fractions, has been so arranged that 
benzene has an index of 100; and cer- 
tain crude oils, such as those from 
Borneo, may have numbers exceeding 
100, indicating the probable presence of 
polycyclic aromatic compounds. 

“In the series of crude oils discussed 
in this report the indexes show only 
slight differences, except for four oils 
previously noted (Casey, Gillespie-Wyen, 
Griffin and Lawrence County) ... ” 

Concerning sulphur content which is 
given in one table, the report is: 

“It is of interest that most of the 
high-sulphur oils are found in _ that 
group of fields along the eastern Illinois 
border and further that no low-sulphur 
oils are found in that area. Thus, if 
the oils are divided into two groups, 
these having less than 0.18 percent sul- 
phur and those with 0.18 sulphur or 
more, some of the present samples from 
the eastern area will fall into the first 
group (except for Mill Shoals in the 
extreme northwest corner of White 
County), all of the samples from the 
area farther west in Wayne, Richland 
and Clay counties will fall into the sec- 
ond group, and only six of the remain- 
ing samples from the south central area 
have over 0.18 percent sulphur. It will 
be of interest to note whether a more 
extended survey of Illinois oils will cor- 
roborate this apparent segregation of 
high-sulphur oils. 

“As indicated by the correlation index, 
all these Illinois oils are similar to Mid- 
Continent crude oils of similar gravity 
and they are used by refiners to manu- 
facture a similar series of products. This 
series includes straight-run gasoline, 
cracked gasoline (both thermal and 
catalytic), kerosene, fuel oils, lubricat- 
ing oils, asphalt and coke. No unusual 
problems, with the possible exception of 
sulphur in the heavy naphtha distillates 
from Devonian production, are found.” 


Increase in Crude 
Stocks Analyzed 


“Year-end figures on stocks of crude 
petroleum show that production in 1940 
was substantially in excess of consump- 
tive demand,” H. B. Fell, executive vice- 
president of the Independent Petroleum 
Association of America, said in a state- 
ment in which the statistics on stocks 
were analyzed. 

His analysis of stocks follows: “The 
increase or decrease in stocks of crude 
petroleum by grade or state or origin 
during the period of a year indicates 
whether or not there has been a market 
demand for the crude petroleum pro- 
duced in each respective state or of the 
particular grade. 


“If oil produced is manufactured into 
refined products it, of course, does not 
go into storage as crude oil. If stocks 
of crude oil produced in any state in- 
crease during any period that means 
that more oil was produced during that 
period than was manufactured into re- 
fined products whereas if stocks of 
crude oil produced in any state decrease 
during any period that means that more 
oil was manufactured into refined prod- 
ucts during that period than was pro- 
duced. 


“Comparing the stocks of crude pe- 
troleum in the United States as of De- 
cember 30, 1939, and as of December 
28, 1940, we find an increase in stocks 
of refinable crude oil during that period 








Sweiloning Natural Cad 


AND OTHER PETROLEUM PRODUCTS WITH CAUSTIC SODA OR OTHER ALKALIES 


INVOLVES LARGE SURFACE CONTACT 













1 Large surface exposure per unit of volume N A 
gives high reaction efficiency. O N A L 


ADVANTAGES 
* ? Large free cross section minimizes internal TRADE-MARK 
0 ‘ Ka friction and gas velocity. . A R & 
| 3 Large free volume allows time for complete O N 
ngs absorption. 


1 High resistance to the destructive action 
of corrosive materials, such as sulphides 


FURTHER 
and hot alkaline solutions, assures long life. 


ADVANTAGES RIN 
High resistance to thermal shock reduces . S 


0 F 2 spalling and breakage. 
I g g 


3 Low weight per unit volume reduces cost A R E T H E l D E A L 


of tower construction. 








“NATIONAL” CARBON RASCHIG RINGS ARE MADE IN 9 STANDARD SIZES: 


4", 16", &", 1", 1%”, 114”, 2” and 3” smooth rings and 1” splined rings. FOR THIS Py R 


1” splined rings provide 25% more absorption surface than 1” smooth rings. 











National Carbon Company, Inc. NAME 
Cleveland, Ohio 

Gentlemen: Please send bulletin giving FIRM 
full information on “‘ National” Carbon 


Raschig Rings. CITY STATE oo 














NATIONAL CARBON COMPANY, 


Unit of Union Carbide and Carbon Corporation 


UCC 
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of one year of 23,810,000 barrels, or an 
increase of slightly over 10 percent. 

“The following table shows stocks of 
crude petroleum as of December 30, 
1939, and as of December 28, 1940, by 
grade or state of origin, together with 
increases or decreases between those 
two dates and the percentage of in- 
crease or decrease: 


New Mexico, Oklahoma, and Texas. 
There were increases in stocks of oil 
produced in all of the oil producing 
states that are members of the Inter- 
state Oil Compact, except Colorado, 
and there was a substantial increase in 
the stocks of oil produced in practically 
all of these states. 

“In addition to the increase in stocks 








(In thousands of barrels) 
December 30 December 28 or 


Grade or origin 1939 


Percentage 
of increase 
decrease or decrease 


Increase 


1940 





Pennsylvania Grade 
Other Appalachian 
Lima- Michigan 
Illinois-Indiana 
Arkansas 

Kansas 

Louisiana 

New Mexico 
Oklahoma 

Texas 

Rocky Mountain 
California 
Foreign 


4,250 
1,401 
1,268 
20,714 
3,603 
8,542 
13,981 
7,591 
63,220 
83,512 
15,449 


438 — 9.55% 
35 — 2.44% 
188 —12.91% 
4,119 + 24.89% 
920 + 34.29% 
1,728 + 25.36% 
2,819 +25.25% 
1,652 + 27.82% 
yoy + 4.71% 
2 


_— 


901 + 18.27% 
220 —12.57% 
35,190 130 — 0.37% 
2,831 — 164 — 5.47% 


Lt t+++e+1 44 


, 
, 





Total United States refinable. ...237,742 
Heavy in California 13,292 


261,552 + 23,810 + 10.02% 
11,904 — 1,388 —10.44% 











“It will be noted from the above table 
that the stocks of refinable crude oil 
produced in California decreased slight- 
ly during the year and that the stocks 
of heavy crude in California decreased 
over 10 percent. This means that the 
stocks of refinable crude oil east of Cali- 
fornia increased over 10 percent during 
the year and you will note from the 
table that the stocks of crude oil by 
state of origin increased for Illinois- 
Indiana, Arkansas, Kansas, Louisiana, 


of crude oil during the past year, figures 
now available indicate that for the area 
East of California that on January 4, 
gasoline stocks were 3,771,000 barrels 
greater, gas oil stocks 9,581,000 barrels 
greater, and residual fuel oil stocks 
6,359,000 barrels greater than at the 
same time last year. 

“These figures show that production 
during the year 1940 was very substan- 
tially in excess of consumptive demand 
and that the excess production came 


From left to right, C. H. Wagner, E, R. Turner, Dr. Robert E. Wilson and C. F. 
Hatmaker, officials of Pan American Petroleum & Transport Company and 
American Oil Company, pictured on arrival at Houston while on an inspection tour. 
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from the Compact states and the states 
of Illinois, Arkansas, and Louisiana. 

“In order to properly conserve our 
natural petroleum resources the regu- 
latory bodies of the various oil produc- 
ing states and the Interstate Oil Com- 
pact should carefully analyze the statis- 
tical developments pertaining to stocks 
of crude petroleum and the refined 
products thereof during the year 1940 
and take such steps as may be advis- 
able to eliminate excess stocks and the 
waste that result therefrom.” 


Conference 
Dates Set 


The annual petroleum and natural gas 
conference conducted by Pennsylvania 
State College, State College, Pennsyl- 
vania, will be held May 2 and 3. It is 
sponsored by three groups within the 
Pennsylvania oil industry, the Pennsyl- 
vania Grade Crude Onl Association, 
Bradford District Oil Producers Asso- 
ciation and Pennsylvania Natural Gas 
Men’s Association. 

Dr. S. J. Pirson of the School of 
Mineral Industries is arranging the 
program. 


E. L. Dennis Joins 
L. S. U. Faculty 


Edwin L. Dennis, chief combustion 
engineer of Coppus Engineering Cor- 
poration, Worchester, Massachusetts, 
has joined the faculty of Louisiana 
State University, Baton Rouge. He as- 
sumed his duties there February 1 but 
will continue to serve with the Coppus 
organization. 

He is a graduate of the school, re- 
ceiving his degree in science in 1924. 
His first work was with The Texas 
Company. From 1926 to 1938 he served 
in various capacities with Godchaux 
Sugar, Inc., being chief of its engi- 
neering department in New Orleans 
when he went with the Coppus Engi- 
neering Corporation. 


Pan American Officials 


Make Inspection Trip 


Dr. Robert E. Wilson, president of 
Pan American Petroleum & Transport 
Company and petroleum advisor to the 
National Defense Council, headed a 
group of 30 sales and division managers, 
chemists and technicians of American 
Oil Company, marketing subsidiary of 
Pan American Petroleum & Transport 
Company, on an inspection trip of Gulf 
Coast production and pipe line opera- 
tions and the company’s refinery at 
Texas City. Other executives with the 
party were C. H. Wagner, general man- 
ager, and C. F. Hatmaker, vice presi- 
dent, both of American Oil Company, 
who were joined at Houston by E. R. 
Turner, vice president and general man- 
ager of Pan American Production Com- 
pany, and D. J. Smith, vice president 
in charge of refining. 

Dr. Wilson remarked that there was 
still much work to be done on the de- 
fense program, and reviewed recom- 
mendations for building up stocks of 
100-octane gasoline, augmentation of 
transportation facilities to the East 
Coast, where any difficulties would 
hamper civilian deliveries, underground 
storage of Army and Navy gasoline 
stocks, additional facilities for manufac- 
ture of 100-octane gasoline, and plans 
for increased manufacture of toluene 
from petroleum products. 
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Bureau Forecasts Slight 
February Demand Increase 


Daily average demand for crude will 
be 3,628,900 barrels for February, an in- 
crease of 37,900 barrels over the esti- 
mate for January and one percent above 
the actual demand for February, 1940, it 
was forecast by the United States 
Bureau of Mines. 

Currently, the bureau declared, ac- 
tual experience is running close to fore- 
casts. The daily average crude produc- 
tion during the five weeks from Decem- 
ber 7 to January 11 was 3,463,000 bar- 
rels, and runs to stills 3,566,000 barrels, 
while during the period domestic crude 
stocks declined an average of 77,000 
barrels a day, indicating a demand of 


longer life for new stacks! 


OUR new or old steel stacks can be lined 
with LUMNITE with minimum delay or 
interruption to service—and at low cost. 
Here is a lining 2%" thick suitable for 
highest temperatures met in refinery stacks. 
It is a refractory insulating lining and is 
corrosion resistant. Made with LUMNITE 
and a refractory aggregate, the lining is 
easily and quickly applied with a cement 
gun. Small stacks and flues may be lined by 


hand before or after erection. 


» LUMNITE linings guard the steel shell of 
stacks and flues against oxidation and the 
attack of sulphurous flue gases. The insulat- 
ing property keeps down shell temperature 


and improves draft. 


For detailed information, write for 
“LUMNITE in Stacks and Chimneys.” Ad- 
dress Atlas Lumnite Cement Co. (United 


States Steel Corporation 
Subsidiary), Dept. R-8, 
Chrysler Bidg., New York 
City. 


@ Cross-section of steel stack, 
showing Lumanite protective 
lining, and a duct installation 
below built of Lumnite heat- 
resistant concrete lined with 
Lumnite insulating concrete. 


Protection from heat and corrosion 
means new life for old stacks... 


3,540,000 barrels. The forecast for De- 
cember was for 3,560,000 barrels. 

At the same time, the bureau -said, 
domestic demand for motor fuel during 
the final quarter of last year increased 
about six percent over the same period 
in 1939, and was substantially as fore- 
cast, but exports of motor fuel were at 
a higher rate than was anticipated. 

“While the domestic demand for dis- 
tillate fuel oils has been a little above 
expectations,” it was stated in a re- 
view of the general situation, “stocks 
on December 31, 1940, were about 
9,000,000 barrels greater in the districts 
east of California than at the end of 
1939. This increase in distillate fuel oil 
stocks coincides with a decline of about 
8,000,000 barrels in exports during the 
last six months of 1940, compared to the 
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Bureau of Mines Forecast of Crude 
Oil Demand for February 














Forecast Forecast 

State February, 1941 January, 1941 
BN iene nes 1,312,900 1,297,500 
California ©. .....' 595,700 594,800 
Oklahoma ....... 442,500 439,000 
Seer 342,100 340,300 
Louisiana ....... 288,600 287,400 
SND 9d v.0is 0018-5 193,200 191,000 
New Mexico ..... 100,700 100,000 
Wyoming ........ 74,600 73,900 
BURBRERE 2... 662 66,100 66,100 
Pennsylvania .... 50,000 48,000 
Michigan ....... 47,500 46,100 
a 22,500 20,000 
pS eee 20,000 19,000 
Mississippi ...... 16,100 15,200 
pre 15,400 14,800 
7. eae 12,900 13,000 
West Virginia ... 10,900 10,000 
RE aoe bs wages 10,100 9,000 
Oolerado ........ 3,900 3,900 
| Pre 3,200 2,000 

3,628,901 


~ 3,591,000 





same period in 1939, and to an increase 
of 2,000,000 barrels in imports during 
the same period. 

“The domestic demand for residual 
fuel oils is becoming more active. Esti- 
mated stocks in the districts east of 
California were about 3,500,000 barrels 
greater on December 31, 1940, than at 
the end of 1939. This increase was 
closely related to the fact that stock 
reductions in the last quarter of 1940 
were about 3,000,000 barrels less than 
in the same period in 1939, while im- 
ports increased by approximately the 
same amount.” 

It was emphasized in this connection 
that the bureau’s forecasts for export 
and imports are “short-term projections 
of actual current trends and do not in- 
volve any recommendations as to long- 
term policies.” 

Domestic demand for motor fuel in 
February is estimated at 39,000,000 bar- 
rels, the daily average of which, it was 
said, is about 7.6 percent higher than 
the actual demand in February a year 
ago. 

The estimate for exports of motor 
fuel, based upon forecasts by the prin- 
cipal exporters, is 1,800,000 barrels, 
100,000 barrels less than actually shipped 
in February, 1940. 

Stocks of finished and _ unfinished 
gasoline increased 332,000 barrels dur- 
ing November to 79,517,000 barrels at 
the end of that month, and statistics 
of the American Petroleum Institute 
indicate they increased about 3,900,000 
barrels during December, indicating an 
inventory of approximately 83,400,000 
barrels at the end of the year compared 
with 82,865,000 barrels at the end of 
1939, it was explained. The bureau is 
estimating an increase of 5,800,000 bar- 
rels in finished stocks in February, 
which is 2,000,000 barrels less than the 
increase in that month last year, when 
the heavy demand for heating oil en- 
tailed large runs to stills. 

Benzol production and direct sales 
of natural gasoline are estimated at 


. 1,300,000 barrels, making an indicated 


refinery production of 45,300,000 barrels, 
which the bureau distributed among the 
several districts, as follows: East Coast, 
5,930,000 barrels; Appalachian, 1,680,000 
barrels; Indiana-Illinois, 9,830,000 bar- 
rels; Oklahoma, 2,380,000 barrels; Kan- 
sas-Missouri, 2,510,000 barrels; Texas 
Inland, 3,000,000 .barrels; Texas Gulf 
Coast, 10,730,000 barrels; Louisiana Gulf 
Coast, 1,230,000 barrels; Inland Louisi- 
ana-Arkansas, 790,000 barrels; Rocky 
Mountain, 1,210,000 barrels, and Califor- 
nia, 6,010,000 barrels. 

On the basis of an anticipated blend- 
















































100 A recently completed run shows the following, a rec- 

0 ord for any catalytic cracking unil: 

of On Stream 200 days 
3 Gasoline 48.9% (once thru) ; 
oo. Octane (clear) 86 (39 Research) | 
en Liquid Recovery 94.6% | 
“a | 
ae . and another unit reported in August the comple- : 
E : tion of 157 days “on stream” with 96.6% time efficiency. I: 
a | This proved operating ability combined witha proved | 
ist, ability to produce aviation fuel for national defense 
= : makes the Houdry Catalytic Cracking Process of | 
wl | immediate interest to all refiners. | 
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“7 Licensing Agents for the Houdry Catalytic Cracking Process 
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for Petroleum Distillation and Refinery Equipment 





ing at refineries of 6.8 percent of the 
total refinery production, or 3,100,000 
barrels, of natural gasoline and a yield 
of straight-run and cracked gasoline of 
42.5 percent, the production of 42,200,000 
barrels will require crude runs of 
yaaa barrels, or 3,546,800 barrels a 
day. : 

The estimate for foreign crude run to 
stills has been lowered 200,000 barrels 
to 3,500,000 barrels, and the estimate 
for exports has been dropped 400,000 
barrels to the same figure, which still 
is almost 200,000 barrels higher than 
the actual for last February. Crude oil 
to be used as fuel and losses is esti- 
mated at 2,300,000 barrels. 

On the basis of the above calculations, 
the total demand for domestic crude 
for the coming month will be 101,610,000 


barre!s, or 3,628,900 barrels daily, allo- 
cated among the several states as shown 
in an accompanying table. 


Dismissal Closes Coast 
Anti-Trust Prosecution 


Federal Judge Paul J. McCormick, 
acting on motion of the Department of 
Justice in district court at Los Angeles, 
has dismissed an indictment against 
Tide Water Associated Oil Company 
charging the company conspired to vio- 
late the Sherman act. Tide Water was 
the last major company still under in- 
dictment, having elected to contest the 
suit. Other companies had terminated 
action against them on pleas of nolo 
contendere. 





. HERE IS INSTANT 
PROTECTION and RELIEF! 


M.S.A. FIRE BLANKET 


Extends and envelopes the victim of fire in a 





single rapid movement, providing head-to-foot 
coverage and extinguishing the flames with max- 
imum speed and efficiency. Always ready for use, 
the fireproofed M.S.A. Fire Blanket is strung on 
a bar in the vertically-mounted metal case, with 
a hand-loop of treated rope positioned outside 
when door is closed. A single pull on the loop 
opens case and extends the Blanket—instantly! 
Used throughout the industry for finest on-the- 
job protection. Write for Bulletin No. FA-63. 








M.S.A. FOILLE SPRAY KIT for BURNS 


A new, complete, emergency burn treatment kit, scientifically de- 
signed to provide every advantage of the spray technique in applying 
Foille for Burns. Ready at all times for immediate service (no solutions 
to make or ingredients to mix), the spray gun quickly attaches to a jar 
of Foille and produces a continuous fine spray, to quickly and effec- 
tively cover burned area. Extra jars of Foille, 
plenty of unit-packaged compresses, band- 
ages, pads, a sterilized muslin sheet, brush 
and other accessories are included in the 


sturdy All-Weather kit. Foille is good until 


used—does not deteriorate. 


Ideal for re- 


fineries, compressor stations and other points. 


Full details in new Bulletin No. FA-73. 


Demonstrations Gladly 
Arranged on Request 


MINE SAFETY APPLIANCES COMPANY 


BRADDOCK, THOMAS AND MEADE STREETS, PITTSBURGH, PA. 


District 


Ref 


resentatives in Principal Ctites 


Standard of Texas 
Changes Executive Setup 


H. D. Collier, president of Standard 
Oil Company of California, last week 
was named board 
chairman of Stand- 
ard Oil Company of 
Texas in a plan of 
centralizing active 
management of the 
company in Texas. 
Collier, who is the 
only one of the com- 
pany’s officers who 
will make his head- 
quarters outside the 
state, continues as 
president of the Cali- 
fornia company, with 
headquarters in San 
Francisco. 

A. J. Cunningham, who joined Stand- 
ard Oil Company of California 18 years 
ago at Billings, Montana, and has been 
connected with its Texas operations for 
the past 13 years, has been named presi- 
dent of Standard Oil Company of Texas. 
Other officers named were E. H. Todd, 
vice president; R. G. McIntyre, secre- 
tary and treasurer; G. M. Foster and 
G. J. Osborn, assistant secretaries, and 
H. C. Judd and R. P. Redman, assistant 
treasurers. 


H. D. Collier 


Dickey President of 
General Petroleum 


Upon the retirement of A. L. Weil, 
S. J. Dickey was elected president of 
General Petroleum 
Corporation, Los 

Angeles. 

His advancement 
came after 21 years 
with the company, 
which he joined in 
1919 as a refinery 
engineer. A year 
later he became 
chief engineer. He 
became a director 
in 1927 and in 1930 
was elected vice 
ae in charge 

: of manufacture. 
hctimtaaaned Dickey is a grad- 
uate of the University of Pennsylvania, 
a member of the American Society of 
Mechanical Engineers, the American 
Petroleum Institute and the Army Ord- 
nance Association. 

Previous to his affiliation with Gen- 
eral Petroleum Corporation, he had 
service in various engineering capaci- 
ties, first during school years with the 
Pennsylvania Railroad, Bell Telephone 
Company and University of Pennsyl- 
vania. For eight years following his 
graduation, he served as traveling plant 
efficiency engineer and superintendent 
of development work, for United States 
Improvement Company of Philadelphia. 
In 1912 he was appointed engineer and 
superintendent of Syracuse Lighting 
Company, Syracuse, New York, where 
he directed design, installation and op- 
eration of a toluene plant, to make 
toluene from manufactured gas for the 
production of TNT. This led to his 
appointment by the War Department 
to direct installation of toluene plants 
on the Pacific Coast. 

Retiring President A. L. Weil, one 
of the most widely known men in the 
oil industry, has experienced a long 
and colorful career in the oil industry. 
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MATCHED 
. BELLOWS 


Insures Accurate Calibration 


All Brown “New-Matic" Systems are equipped with identi- 
cal bellows in both the transmitting and receiving instru- 
ments. These bellows are factory "matched" to rigid 
specifications, insuring accurate calibration throughout the 
pressure range. 


RESPONSE 


Rapid rate of response is obtained through the use of a 
new non-bleed pilot. With tubing lengths as great as | ,000 
feet, the receiver pen will travel through full scale at a 
rate equivalent to the most rapid rate of mercury dif- 
ferential change ever encountered in flow meter practice. 
With the thermometer transmitters it has been proven that 
the response is even more rapid than with long lengths of 
capillary. 
ACCURACY 

Positioning of the recording pen is guaranteed to within 
1/10 of 1% of full scale range. Precision workmanship in 
all moving parts eliminates any appreciable hysteresis 
errors. The system is unaffected by ambient temperature 
changes of fluctuating air supply pressure. 


BROWN rz 





NEWMATIC 
ANSMISSION SYSTEM 


FOR TEMPERATURES ...PRESSURES...FLOWS...LIQUID LEVELS 


POWER 


The extra large spring and bellows design insures ample 
power for pen positioning and control mechanism oper- 
ation. There is no “pen drag" or tapping error. 


The Brown "'New-Matic"” Remote Transmission System is 
safe, stable, accurate and powerful, and lends itself admir- 
ably to the growing demand for centralized recording and 
control without any of the drawbacks attendant to long 
lengths of meter piping or capillary tubing, and where the 
use of electricity is not desirable. 


SEND FOR CATALOG 9400 


Write THE BROWN INSTRUMENT COM- 
PANY, a division of Minneapolis-Honey- 
well Regulator Co., 4498 Wayne Av- 
enue, Philadelphia, Penna. Offices in 
all principal cities. Toronto, Canada: 
117 Peter Street—Amsterdam-C, Hol- 
land: Wijdesteeg 4—E£England: Wads- 
worth Road, Perivale, Middlesex— 
Stockholm, Sweden: Nybrokajen 7. 




















































































R. W. Black Heads A.P.I. 


Accident Prevention Group 


R. W. Black, chief safety engineer for 
Standard Oil Company (New Jersey), 
Elizabeth, New Jersey, has been ap- 
pointed chairman of the American Pe- 
troleum Institute’s Central Committee 


on Accident Prevention for 1941. He’ 


succeeds J. Howard Myers, The At- 
lantic Refining Company, Philadelphia. 
Members of the committee, as ap- 
pointed by Executive Vice President 
W. R. Boyd, Jr., are: 

D. A. Bering, Shell Oil Company, San 
Francisco; J. C. Bernd, Sinclair Refin- 
ing Company, East Chicago, Indiana; 
H. W. Boggess, Sinclair Prairie Oil 
Company, Tulsa; J. S. Boylan, Conti- 
nental Oil Company, Ponca City; A. 







di HI-TENSILE ‘‘C”’ 
Z HI-TENSILE “F”’ 
: HI-TENSILE “G” 
—3 of the Page Electrodes 
with specific qualities for 
specific welding jobs in car- 
bon steel. 

You can get a PAGE- 
ALLEGHENY Stainless Steel 
ELECTRODE that will give 
you weld metal in the weld 
equal to whatever stainless 
you weld. 


IPAAGIS 





\ 


it's PAGE rod 


For every welding job you’ve got around 
the refinery or anywhere else, there is one 
PAGE ELECTRODE that has the character- 
istics you want. 





W. Breeland, Lone Star Gas Company, 
Dallas; J. H. Brown, Tide Water As- 
sociated Oil Company, New York; Glen 
Byers, Shell Oil Company, Houston; 
S. W. Candee, Tide Water Associated 
Oil Company, New York; Alex S. 
Chamberlain, Ashland Oil & Refining 
Company, Ashland, Kentucky; Lee B. 
Conner, The Texas Company, Houston; 
J. H. Cuthrell, Humble Oil & Refining 
Company, Houston, and C. W. Cole- 
man, Gulf Oil Corporation, Port Ar- 
thur, Texas. 

Also, R. J. Daugherty, Cities Service 
Oil Company, Bartlesville; R. E. Dono- 
van, Standard Oil Company of Califor- 
nia, San Francisco; H. S. Elkins, Na- 
tional Petroleum Association, Washing- 
ton; O. H. Gundlach, Sinclair Refining 
Company, New York; R. G. Guthrie, 





You may be welding low carbon steel, 
high carbon steel or stainless steel. 


It may be thin sheet or heavy plate. 


It may require vertical, horizontal or 
overhead welding. 


Uniformity, highest speed or greatest 
strength may be specified. 


Whatever the combination of conditions, 
depend on your local PAGE Distributor to 
recommend the rod that will meet them best. 


+ ELECTRODES 


PAGE STEEL AND WIRE DIVISION «+ MONESSEN, PENNSYLVANIA 


AMERICAN CHAIN & CABLE COMPANY, Inc. 





Sun Oil Company, Philadelphia; John 
Hammerman, Jr., Gulf Oil Corporation, 
Houston; Frank Harrison, The Pure 
Oil Company, Chicago, W. V. Hart- 
mann, Gulf Oil Corporation, Pitts- 
burgh; R. T. Henderson, Standard Oil 
Company (Ohio), Cleveland; J. E. Hes- 
ton, Petroleum Advisers, Inc., New 
York; C. L. Hightower, United Gas 
Pipe Line Company, Shreveport, and 
J. M. Ivy, Standard Oil Company of 
Louisiana, Shreveport. 

Also, H. W. Jackson, Kendall Refin- 
ing Company, Bradford, Pennsylvania; 
J. H. Kelley, The Atlantic Refining 
Company, Dallas; W. I. Kent, Magno- 
lia Petroleum Company, Dallas; L. F. 
Knox, General Petroleum Corporation 
of California, Los Angeles; Oscar B. 
Lewis, Ethyl Gasoline Corporation, 
New York; W. F. Lowe, Natural Gaso- 
line Association of America, Tulsa; T. 
S. Maffitt, Jr.. Houston Oil Company 
of Texas, Houston; J. L. Manes, Sun 
Oil Company, Dallas; H. T. Markee, 
Phillips Petroleum Company, Bartles- 
ville; A. J. Martinson, California Petro- 
leum Safety Board, Inc., Los Angeles; 
J. D. McCamey, The Carter Oil Com- 
pany, Tulsa; M. C. McDowell, Rio 
Bravo Oil Company, Houston, and A. 
M. McKean, Pan American Petroleum 
& Transport Company, New York. 

Also, F. R. McLean, Socony-Vacuum 
Oil Company, Detroit; R. W. Metcalf, 
Signal Oil & Gas Company, Los An- 
geles; E. D. Murphey, Mid-Continent 
Petroleum Corporation, Tulsa; J. How- 
ard Myers, The Atlantic Refining Com- 
pany, Philadelphia; A. A. Nichoson, The 
Texas Company, New York, A. A. 
Odell, Barnsdall Oil Company, Tulsa; 
George F. Prussing, Union Oil Com- 
pany of California, Los Angeles; W. P. 
Reymond, Jr., Standard Oil Company 
of Louisiana, Baton Rouge; J. L. Ris- 
inger, Socony-Vacuum Oil Company, 
New York; R. B. Roaper, Humble Oil 
& Refining Company, Houston; S. D. 
Saltonstall, Lion Oil Refining Com- 
pany, El Dorado, Arkansas, and C. W. 
Smith, Standard Oil Company (In- 
diana), Chicago. 

Also, J. P. Sutton, The Ohio Oil 
Company, Findlay; C. L. Swim, Skelly 
Oil Company, Tulsa; A. H. Vineyard, 
Shell Oil Company, New York; C. R. 
Weidner, Sinclair Refining Company, 
Independence, Kansas; Frank Werner, 
Republic Production Company, Hous- 
ton; H. J. Wilson, Tide Water Asso- 
ciated Oil Company, San Francisco, and 
M. K. Youker, Phillips Petroleum Com- 
pany, Bartlesville. 


Carleton Ellis 
Dies in Florida 


Carleton Ellis, inventor of the Tube 
and Tank cracking process, died Jan- 
uary 13 in Miami, Florida, of influenza. 
He held the third largest total of United 
States patents, 733, and it is understood 
that many other applications were pend- 
ing at the time of his death. 

Among his many writings was “Chem- 
istry of Petroleum Derivatives,” an 
outstanding work that came out of pe- 
troleum research. His principal inter- 
ests were in petroleum, paint, varnishes 
and synthetic resins. 

He was born in Keene, New Hamp- 
shire, September 20, 1876. After gradua- 
tion from Massachusetts Institute of 
Technology in 1900, he became a teach- 
er in that school and remained until 
1902. Then he helped to organize Ellis- 
Chalmers Company. Later he engaged 
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LIQUID LEVEL 
EASILY SPOTTED 
90 FEET AWAY 














WHITE 


—<— Shows Air 


or 
Gas Space 


BLACK 


Shows 
Liquid 


eee 


JERGUSON Reflex Gages provide maximum visibility because of the sharp line of demarka- 
tion between liquid—any liquid—and the space above. It doesn’t require especially keen eye- 
sight to spot liquid levels even 50 feet away. Operators appreciate this higher visibility. They 
also like the assurance given by all JERGUSON gages of higher quality glass, strong metal 


chambers, and leakproof assembly. 


JERGUSON GAGE & VALVE CO. 


87 Fellsway Somerville, Mass. 


February, 1941—A Gulf Publishing Company Publication 
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in consulting work and became man- 
ager of Eldred Process Company. In 
1907 Ellis-Foster Company was formed. 
A year later he opened Ellis Labora- 
tories Inc. in Montclair, New Jersey, 
where most of his scientific researches 
were carried on. 

He was a member of American Chem- 
ical Society. American Institute Chem- 
ical Engineers, Chemical Society of Lon- 
don and Chemists’ Club, New York. 


Bay City, Michigan, Plant 
Resumes After Remodeling 

Essex Refining Company has gone 
back on stream after remodeling its 
straight-run plant at Bay City, Michi- 
gan. The plant is charging about 500 
barrels of crude a day, taking it from 
the Wisner field, Tuscola County. 





Traps sketched bere are 
old style 1931 model 
Anderson steam traps 
with their piping. Below 
isa © 6 ppete of the present 

on Super- 
Silvertop trap showing 
simplified piping. 


UNTANGLE 


Atlantic Refining Company 
Fosters Refining Classes 


More than 400 employes of the Point 
Breeze plant of The Atlantic Refining 
Company are studying the technology 
of processes in night classes in Phila- 
delphia schools. The _ students are 
grouped in 14 classes. Text books are 
those used in the extension service of 
Pennsylvania State College. Reasons for 
the study have been described by H. R. 
Harris, personnel director of the Point 
Breeze plant as: 


“Technological advances in petroleum 
refining made necessary the employ- 
ment of the highest type of plant work- 
ers. A recent check of our plant per- 
sonnel and supervisory staff showed 
that more than 60 percent are high 














that RED TAPE PIPING uth 





Why bother with 

“Red Tape” piping 
when you can un- 
tangle the jumble 
with Anderson 
Super-Silvertop 
—the straight-in- 
line inverted 
bucket steam trap? 
This engineered 
steam trap has the 

U-tube built into the trap—you don’t have 
to make it yourself. That permits using 
the trap straight-in-line or as an elbow 
—no extra fittings to buy or install. 
Result?—neater piping layout and a sav- 
ing of as much as seven fittings and an 
hour of installation time per trap! 


BRBSRSON SUPER-SILVERTOPS 


Anderson Super-Silvertops also have 
greater condensate capacity, since a larger 
bucket and longer lever arm easily open a 
larger valve orifice and open it wide—the 
two essential items that determine trap 
capacity. In addition, Super-Silvertops 
have a record of long service life, positive 
operation, ease of inspection (trap stays 
on the line), exceptional valve life and 
are backed by 55 years of steam trap 
manufacturing experience. 

Find out more about Anderson Super- 
Silvertop, the inverted bucket trap with 
simplified piping—send for your copy of 
the helpful book, “How To Choose a 
Steam Trap.” Even if you don’t use Super- 
Silvertops, you'll find this book valuable; 
write today. 


THE V. D. ANDERSON COMPANY 


1942 WEST 96TH STREET 


« CLEVELAND, OHIO 










Super-Silvertop 


STEAM TRAPS 











school graduates. They are anxious to 
keep in touch with latest developments 
and for this reason have enrolled in the 
classes. 

“Modern processes involve high pres- 
sures and high temperatures and opera- 
tion of the equipment requires an un- 
derstanding of the theory of these proc- 
esses as well as a knowledge of their 
practical applications. These courses 
serve not only to fit our employes to 
perform their work better but also en- 
able them to adapt themselves to new 
technological advances as they come 
along. 


Bill Calls for Permanent 
Texas Proration Statute 


Plans are under way to permanently 
incorporate Texas proration laws in the 
state statutes. A bill introduced in the 
Texas House last week would extend 
these laws indefinitely from their ex- 
piration date in September, 1941. 

Proponents of permanent legislation 
declare the Texas law has been tried 
sufficiently to determine its value. The 
act was first passed in 1933, and has 
been amended at each session thereafter. 
However, amendments made in 1939 
were largely corrective, and brought no 
major change in the policy or purposes 
of the act. 

Another benefit which sponsors of 
the bill hope to derive from a perma- 
nent law is a stability that may be used 
in opposing federal control of the oil 
industry. They point out that instability 
has been one of the defects in Texas 
proration that has been subjected to 
federal criticism most frequently. By 
establishing a permanent statute, they 
hope to convince federal authorities that 
Texas plans to keep the industry under 
control. 

In the past, it has been thought wise 
to enact the law for two-year periods 
so it might be possible to amend the 
law readily. The short periods have 
also been used to satisfy opponents of 
proration who viewed it as a major- 
company threat that might engulf them 
unless some terminal date was provided 
in the statute itself. Since proration has 
become generally accepted in Texas, 
much of the value of this argument is 
gone, and there is little apparent op- 
position to the re-enactment of the bill. 


Compact Bill Considered Drastic 

However, any consideration of legis- 
lative action on the Texas proration 
laws would be incomplete unless proper 
consideration and weight is given to the 
model law which has been proposed by 
the Interstate Oil Compact Commission. 
While this bill has not been introduced 
at Austin, it has several sponsors in the 
legislature who might well offer it as a 
substitute, either in committee meetings 
or on the floor. Because this bill de- 


_fines property rights as well as provid- 


ing control of oil and gas production, 
it is bound to cause considerable argu- 
ment. 

Indeed, some phases of this bill are so 
drastic and so in conflict with the views 
of many large and small producers that 
it is entirely possible no bill at all would 
be enacted rather than one providing 
for limitation of oil production for the 
prevention of physical waste. 

These attitudes are well known to the 
proponents of the measure, and for this 
reason, they have indicated they might 
not offer the bill at this session. They 
have likewise taken into consideration 
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the fact that there has been introduced 
in the legislature a bill to create a new 
oil and gas commission which would 
administer the law. 

A Texas Senate bill would provide 
that sweet gas could be used for car- 
bon black when the gas comes from 
a reservoir which produces both sweet 
and sour gas. Recovery of the plant 
must be five pounds or more per 1000 
cubic feet of gas used. 

A new Arkansas bill, introduced in 
the Senate, would tax natural gas sold 
in the state on which no Arkansas 
severance tax has been paid, at 2 cents 
per 1000 feet. The seller would not be 
permitted to pass the tax on to the con- 
sumer. House bill would declare title 
to oil and gas in the natural state are 


not subject to transfer or conveyance 
separate and apart from lands. 

In New Mexico, a House bill would 
compel the State Oil Conservation Com- 
mission to prorate production of gas 
wells. The author pointed out that the 
commission now had that power, but 
that unless it was exercised gas pres- 
sures would decline sharply and fields 
become exhausted. 

Completion of a gasoline line from 
Port St. Joe, Florida, to Mount Look- 
out, Georgia, by Southeastern Pipe Line 
Company will be possible if the Georgia 
legislature approves two bills that would 
give pipe lines the right of eminent 
domain and the right to traverse public 
property. Completion of the Florida sec- 
tion of the line was realized last year. 








IS ADAPTABLE TO LARGE OR 
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Refiners operating units rang- 
ing in capacity as low as 100 
barrels per day and as high as 
30,000 barrels per day have 
found Gray Clay Treating a 
low cost method of produc- 


ing a quality, low gum content 


Refiners striving for low 
cost production will do well to 
consider the Gray Clay Treat- 


ing Process. 


THE GRAY PROCESSES CORPORATION 


Licenses granted under United States and Foreign 
Patents by The Gray Processes Corporation 
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Lederer Resigns as 
Bradford President 


Dr. E. R. Lederer resigned as presi- 
dent of Bradford Oil Refining Com- 
pany, Bradford, Pennsylvania, last 
month. He had held the position as 
well as that of general manager since 
1936. During that time the plant was 
modernized. 

His connection with the refining in- 
dustry began in 1912 when he became 
assistant to the chief chemist of Stand- 
ard Oil Company of New Jersey at 
Bayonne. Previously he had been with 
Vacuum Oil Company in Galicia and 
Roumania. 

In 1914 he became chief chemist and 
general manager of the plant of The 
Atlantic Refining Company at Frank- 
lin, Pennsylvania. His connection with 
Galena Signal Oil Company in 1916 
was followed by construction of the 
first refining plant on the Houston Ship 
Channel. From 1919 to 1921 he was 
manager of the oil department of At- 
lantic Gulf Oil Corporation with head- 
quarters in New York. From 1922 to 
1925 he was vice president of Louisiana 
Oil Refining Corporation at Shreveport, 
where he supervised construction of the 
first vacuum plant for naphthene-base 
lubricating oils. He was vice president 
of Texas Pacific Coal & Oil Company 
from 1925 until January, 1935, when 
he became chairman of the labor sub- 
committee of the Planning and Co- 
ordination Committee of the National 
Industrial Recovery Act. 


Reorganization 
Plan Approved 


The tenth Circuit Court of Appeals 
has approved reorganization plans for 
Deep Rock Oil Corporation, as prepared 
by Henry N. Gries, trustee. The action 
came on appeal of Standard Gas & 
Electric Company, a creditor, after 
Judge Franklin E. Kennamer of Federal 
District Court for Northern Oklahoma 
had approved the plan. 


Rock Island Refining Company 
To Build Plant at Indianapolis 


Rock Island Refining Company has 
been organized as an Indiana corpora- 
tion to construct a 5000-barrel capacity 
cracking plant on the outskirts of In- 
dianapolis. Completion of the project is 
scheduled for August 15, and crude 
from both Mid-Continent and _ Illinois 
fields will be taken through existing 
pipe-line facilities. 

Officers are L. B. Simmons, of Rock 
Island Refining Company, Duncan, 
Oklahoma, president; L. S. Winkler, 
of Winkler- Koch Engineering Com- 
pany, Wichita, vice president, and L. 
E. Kincannon, vice president-secretary. 


Two Oil Shows Are 
Planned During 1942 


Notices have been sent out to mem- 
bers of Oil-World Exposition asking 
them to attend an important meeting 
of the membership at the Rice Hotel, 
Tuesday noon, February 25. Oil-Wor!d 
Exposition is a chartered non-profit 
corporation, created to hold oil expo- 
sitions in Houston. Membership is com- 
posed of oil men and manufacturers. 

Houston and Tulsa have expositions 
scheduled within a month of each other 
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IN N3 SPECIFIC WAYS 


1. Counter Flow Cool- 
ing Efficiency 


2. Low Head Pumping 
Economy 


3. Non-corrosive Fans 


One-half the Usual 
Weight. 





These features are easily recognized as money savers. Counter flow design brings air in where 
water goes out and results in the coolest air coming in contact with the coldest water. 


Low pressure water distribution and low tower height mean correspondingly low pumping head, 


Non-corrosive monel fans are one-half usual weight—don’t pit—last longer—save power— 
reduce driving gear wear. An exclusive Pritchard feature. Write for new Bulletin No. 40-A. 


J. F. PRITCHARD & COMPANY 
Dwight Building © Kansas City, Mo. 


BRANCH OFFICES IN TULSA, OKLA.; HOUSTON, TEXAS; CHICAGO, ILL, COLUMBUS, OHIO; ST.LOUIS, MO, 
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in 1942. Houston formerly held an ex- 
position on alternate years, fitting in 
with the alternate-year International 
Exposition at Tulsa. In 1939 the Oil- 
World Exposition sent out a. question- 
naire to oil-company executives asking 
what they thought about frequency and 
location of oil expositions. Most of the 
replies indicated that these executives 
favored only two shows in a four-year 
period and the majority of them indi- 
cated a willingness for Houston and 
Tulsa to divide the oil show business, 
some refusing to express an opinion as 
to location of shows. 

The Houston exposition membership 
then voted to skip showing in 1941 
which, under previous custom of an oil 
show every year, one in Tulsa and one 
in Houston, would have been the Hous- 








ton year, and set its next exposition 
date in April, 1942. 

The International Petroleum Exposi- 
tion (Tulsa), set its show date for May, 
1942, which was the regular year on 
which Tulsa would have shown under 
the previous custom. Net result is two 
oil shows planned for the same spring, 
with a war on and few manufacturers 
keen to show in both places the same 
year even in peace time. Oil-World Ex- 
position representatives have contacted 
International Petroleum Exposition ex- 
ecutives, trying to get Tulsa to agree 
to have a show once in four years, 
pledging that Houston also will have 
only one show in each four-year period, 
which would mean oil shows only on al- 
ternate years. International Petroleum 
Exposition officials take the position 
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Engineered from the ground up—stripped of un- 
| necessary material and weight—trimmed down 
to a slim thinness—THINSULITE Furnace Walls 


are really streamlined. 


A complete integral construction combining first 

grade refractory, ample insulation, and a strong 

r supporting frame, provides a wall that is at once 
permanent, flexible and heat and air tight. 


At the price of ordinary brick you can now have 
a modern sectionally supported wall—and arch 
—one that gives you assurance of uninterrupted 
operation and long life. 


THINSULITE is suitable for use in any furnace, 
on all areas where abrasion, spalling or slagging 
are not likely. Detred construction is recom- 
mended for the heavy-duty areas. 


See the heat transfer curves 
shown in the THINSULITE 
Catalog sent on request. 


WALLS and ARCHES 
M:-H:-DETRICK COMPANY 
etl 


140 S. DEARBORN STREET, CHICAGO 


Refiner & Natural Gasoline Manufacturer—V ol. 20, No. 2 


that they started the idea of oil shows, 
have a plant in which to hold shows, 
have changed from an every-year-at- 
Tulsa basis to an alternate-year-at-Tulsa 
basis, and that is as far as they feel they 
should go. 


Refining Calls 
For Chemicals 


Interrelation of chemical processing 
industries is evident from a study of a 
summary of a Census of Manufacturers 
for 1939. The brief summary makes 
comparisons between 1939 and 1937. 

For instance petroleum refining called 
upon the chemical industry for 505,592 
tons of sulphuric acid in 1939. In that 
year the petroleum industry was mak- 
ing 204,847 tons of 50° Baume sulphur 
and at the same time it was reclaiming 
and using 214,150 tons of this acid, basis 
50° Baume. 

The soda ash requirement for petro- 
leum refining in 1939 was 11,363 tons. 

The caustic soda requirement for that 
year was 99,297 tons. 


Union Oil Company 
Awards Tanker Contracts 


Union Oil Company has awarded con- 
tract to Bethlehem Steel Company for 
construction of two 130,000-barrel tank- 
ers. Delivery is scheduled for 1943. The 
ships will be 500 feet long, have a 
moulded breadth of 68 feet and moulded 
depth of 37 feet, with deadweight car- 
rying capacity at summer freeboard of 
16,400 tons. Displacement in salt water 
will amount to 21,500 tons. 

The company has one other ship un- 
der construction, has placed contracts 
during the past year for two other ships 
to be delivered in 1942. 


Warren Petroleum Installs 
Copper Sweetening Plant 


Warren Petroleum Company has 
completed erection of a Perco solid- 
process type copper sweetening unit for 
its natural gasoline plant at Salem, IlIli- 
nois. The unit will treat the plant’s en- 
tire output of natural gasoline and lique- 
fied petroleum gases. 


Canadian Oil Consumption 
Up 15 Percent During 1940 


Canadian consumption of petroleum 
products increased approximately | 15 
percent in 1940 over the 1939 figures, 
which had established a record up to 
that time, according to a year-end re- 
port by G. Harrison Smith, president 
Imperial Oil Ltd. and _ International 
Petroleum Company Ltd., at Toronto. 
The total domestic consumption in 1940 
was approximately 53,000,000 barrels, 
compared to 46,000,000 barrels in 1939. 

The increased demand was not en- 
tirely due to war requirements. While 
the Canadian oil industry satisfied large 
and urgent needs for the naval, mili- 
tary and air arms and for the expand- 
ing industrial activity to supply other 
munitions of war, another important 
factor was the record crop harvested in 
Western Canada. 

The trend of petroleum product prices 
has been in contrast with the trend of 
general commodity prices, and gasoline 
is one of the very few major commodi- 
ties which today sells for less than be- 
fore the outbreak of war. This divir- 
gence from the general price trend is 
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KELLOGG HAS THE SOLUTION 
TO MANY PROBLEMS FACED 
BY THE REFINER TODAY 


Faced with today’s conditions, refiners should recognize 
the fact that only an organization versed in all phases of 
refining technology and with a background of commer- 
cially successful installations covering a wide variety of 
processes can solve their problems. Many refiners 
have formed a habit of consulting The M. W. Kellogg 
Company as new problems arise. They have found 
this both satisfactory and profitable. 












LICENSING AND CONSTRUCTION AGENTS under United States and foreign patents for : 
Catalytic Processes for Cracking, Reforming, Dehydrogenation, Alkylation, 
Desulphurization 


@ Gasoline Products Company, Inc., Pyrolytic Cracking 
@ The Polymerization Process Corporation, Thermal and Catalytic Polymerization 


@ JUIK Processes for Lubricating Oil Refining with Propane and Phenol 
D halti *D ing - Solvent Extraction and Acid Treating Plants 


@ The Gray Processes Corporation, Clay Treating 
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THE M. W. KELLOGG COMPANY . JERSEY CITY, NEW JERSEY ° 225 BROADWAY, 


NEW YORK 
Los Angeles: 609 South Grand hiltower B “ 


Tulsa: Philtower Building 


EUROPEAN REPRESENTATIVE: Compagnie Technique des Petroles, 134 Boulevard Haussmanr Poris, France 
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accounted for in part by technologic 
progress and part by volumetric com- 
petition. 

Increased plant construction during 
1940 will take care in part for import 
restrictions on petroleum products from 
non-sterling countries which went into 
effect in December, 1940. Early this year 
the largest refinery, situated in southern 
Ontario, will begin to receive some 10,- 
000 barrels daily of South American oil, 
which will be transported by tankship 
to Marcus Hook, near Philadelphia, 
and then by pipe line nearly 700 miles 
to southern Ontario. This South Amer- 
ican oil will displace an equivalent 
amount formerly imported from the 
United States now restricted to save 
United States dollars. Refining at this 
plant will also eliminate importation 


from the United States of certain types 
of lubricating oils. 

Developments in the Turner Valley, 
Alberta, oil field continue to conserve 
the Canadian petroleum industry’s ex- 
change requirements. Thirty-seven new 
wells were completed in 1940, compared 
to 34 in 1939. Initial flow of wells 
drilled in 1940 ranged under govern- 
ment test from 162 to 3577 barrels daily. 
It is hoped that the new production 
thus secured is approximately adequate 
to maintain the Turner Valley’s poten- 
tial at a level that will permit efficient 
production of normal Prairie market 
requirements during 1941. 

Owing to the Foreign Exchange Con- 
trol Board’s restrictions on payment of 
certain types of dividends the major oil 
refining and distributing group showed 


THOMAS C. WILSON, Inc. 


PIPE AND TUBE CLEANERS EXCLUSIVELY 


47-28 37th Street 


Long Island City, N. Y. 
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a drop of some $17,250,000 in the aggre- 
gate dividend payments for 1940, ac- 
cording to J. Scott Rattray, statistician 
of the Toronto Stock Exchange. Never- 
theless, the group remained the third 
largest dividend payer on the exchange 
with $38,636,010 paid out to share- 
holders. 


Export Licensing Extended to 
Well and Refinery Machinery 


Moving to keep all possible war ma- 
terial out of unfriendly hands, Presi- 
dent Roosevelt on February 4 approved 
a recommendation by Colonel Russell 
L. Maxwell, administrator of export 
control, and issued a proclamation plac- 
ing oil well and refining machinery un- 
der the export licensing system. The 
control was effective February 10. 

The President’s proclamation carried 
another step further the plan of con- 
trolling petroleum exports initiated July 
26, last, with an order placing aviation 
gasoline and aviation lubricating oil 
and tetraethyl lead under the licensing 
system. 

This order was followed on Septem- 
ber 16 by a proclamation restricting 
the export of equipment for the pro- 
duction of aviation motor fuel or tetra- 
ethyl lead and plans or specifications 
for such equipment, and on December 
20 by another order extending the con- 
trol to equipment and plans for equip- 
ment for the production of aviation 
lubricating oil. 


Distillate for 
A.P.I. Program 


Two papers on distillate recovery and 
testing will be on the program of the 
Southwest District, American Petro- 
leum Institute’s Division of Production 
at Shreveport February 27 and 28. 

One subject will be “Analysis of Dis- 
tillate Plants,” the other, “Testing of 
Gas to Determine Feasibility of a Re- 
cycling Plant.” Speakers will be an- 
nounced later. 


Annual Meeting 
At Kansas City 


The annual meeting of the petroleum 
division of the American Society of 
mechanical engineers will be held in 
Kansas City, June 16-21. 


Egloff Again Heads 
Exposition Committee 


In accepting chairmanship of the 
technical committee of the International 
Petroleum Exposition for 1942 Dr. Gus- 
tav Egloff undertook direction of the 
exhibit for the third time. Co-chairman 
will be B. B. Weatherby of Tulsa. 
Egloff is director of research for Uni- 
versal Oil Products Company, Chicago 
and Weatherby is in charge of geophys- 
ical research for Amerada Petroleum 
Corporation, Tulsa. The Hall of Science 
display will be enlarged for the 1942 
exposition in Tulsa. 





Clinton D. St. Clair has been appoint- 
ed works manager of Manning, Max- 
well & Moore, Inc.’s Hancock Valve 
Division plant in Boston. After attend- 
ing Purdue University and Pennsyl- 
vania State College, he was with B. 
F. Goodrich Rubber Company, Ohio 
Match Company, Erie City Iron Works 
and American Machine & Metals, Inc. 
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SCIENCE AND TECHNOLOGY 


Abstracts prepared in co-operation with the 


REFINER AND NATURAL GASOLINE MANUFACTURER 


| 

| 

| The abstracts here presented are selected from the current literature of science and 
technology to afford reference to fundamental information not easily available to all read- 
ers. Abstracts of articles appearing in readily obtainable trade journals are not included. 
Photostat copies of original articles will be supplied at cost by the Leslie Laboratories. 
Complete or limited bibliographies covering special topics by title, by abstracts, or in com- 
plete manuscript, will also be prepared and furnished at reasonable cost by the Laboratories. 


Fundamental Physical and 
Chemical Data 


Heats of Formation of Gaseous 
Hydrocarbons, F. D. Rossini, Chem. 
Rev. 27 (1940) pp. 1-16. 

The author selects and presents what he 
considers the best values for the heats of 
formation of 8 alkanes, 16 alkenes, and 3 
alkynes, in the gaseous state at 25°K. The 
regularities and irregularities in the heats of 
formation, and in the changes of these heats 
with structure, are discussed. 


by 
THE LESLIE LABORATORIES 
Tiaver Road, Ann Arbor, Mich. 


under the supervision of 


DR. E. H. LESLIE and DR. H. B. COATS 





Some Free-Energy Data for Typical 
Hydrocarbons Containing Six or More 
Carbon Atoms, G. S. Parks, Chem. Rev. 
27 (1940) pp. 75-83. 

The molal free energies of formation at 
25°C. were calculated for about 30 typical 
hydrocarbons containing 6 or more carbon 
atoms per molecule by means of the third 
law of thermodynamics and almost entirely 
with the aid of modern thermochemical data. 
In the paraffin series the free energies are 
given closely by the relationship AF°f = 


— 8912 + 1243n, in which n is the number of 
earbon atoms in the molecule. The free- 
energy levels of the isoparaffins are slightly 


‘U.S.’ RASCHIG RINGS 


OF STONEWARE OR WHITE PORCELAIN 


Offer Maximum Resistance to Corrosion and Thermal Shocks 


@ All “U. S. Stoneware” and white por- 
celain Tower Packing Rings are made of 


De-Aired (Vacuumized) and Electrolyzed 


clays. 


@ Vitrified at 2500°F., they offer 
maximum resistance to solvents, 
alkalies and acids (except hydro- 
fluoric acid), including hot oxidiz- 
ing agents. They will not chip, spall 
or crumble—even when subjected 
to extreme and sudden thermal 
shocks. 


@ Walls are all of uniform shape, 
and thickness—non-absorbent, 
non-corrosive and non-porous. The 
White Porcelain Raschig Rings are 
practically iron-free and of almost 
zero porosity. 


@ Due to their correct design, all 
“U. S. Stoneware” and white porce- 
lain Packing Rings are exception- 
ally strong. They will withstand a 
greater crushing stress than any 
others. 


@ We make a full line in all sizes 
from 1/4," O.D. up to 6” O.D. Prompt 
shipment can always be made from 
stock. Send for FREE SAMPLES 
today and test them in your own 
laboratory. See page 322 of 1940 
Refinery Catalog for more informa- 
tion on U. S. Stoneware products. 


THE U. S. STONEWARE CO. 


WORKS. (SINCE 


1865, 
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lower than the normal paraffins. The intro- 
duction of a double bond to form an olefin 
raises the molal free energy approximately 
20,000 calories. The free energies of the 
cycloparaffins are between those of the 
paraffins and the olefins. The free energies of 
the aromatic hydrocarbons are higher than 
those of the olefins. Whenever the symmetry 
of a ring hydrocarbon is broken by the intro- 
duction of a paraffinic side chain the molal 
free energy is lowered 1000 to 3000 calories. 
Increases in the length of the side chain 
which give an increment per CH2 group simi- 
lar to that found in the normal paraffin se- 
ries. The free-energy contribution of the 
phenyl group averages about 31,600 calories. 


Chemical Equilibria, Free Energies 
and Heat Contents for Gaseous Hydro- 
carbons, K. S. Pitzer, Chem. Rev. 27 
(1940) pp. 39-57. 

Statistical methods for calculating the 
thermodynamic functions of hydrocarbons are 
considered. A procedure especially suited to 
the complex hydrocarbons and the present in- 
complete knowledge of their molecular con- 
stants is described. The heat and free-energy 
functions for all the paraffins through the 
heptanes and for the simpler unsaturated 
hydrocarbons are presented in tabular form. 


Velocity of Compressional Waves in 
Petroleum Fractions at Atmospheric 
and Elevated Pressures, R. MATTESON 
AND C, J. Voct, J. Applied Phys. 11 (1940) 
pp. 658-65. 


The samples included oils ranging in prop- 
erties from light gas oils to viscous lubricat- 
ing and residual oils, and in viscosity index 
from — 55 to 100. Measurements were made 
on 37 samples at 100°F. and atmospheric 
pressure. The data obtained are presented in 
the form of curves, and for their interpreta- 
tion require only a knowledge of specific 
gravity and kinematic viscosity at 100°F. 
Velocity-temperature curves are included for 
a few hydrocarbons at atmospheric pressure. 
Five of these samples were also tested at 4 
temperatures between 57° and 210° F. and at 
pressures between 500 and 600 pounds per 
square inch. 


Thermal Stability of Furfural, A. P. 
DuNLop AND F. N. Peters, Jr., Ind. & 
Eng. Chem. 32 (1940) pp. 1639-41. 


Furfural is used in several processes at 
elevated temperatures, and the desirability 
of quantitative data relative to the thermal 
stability of furfural is evident. Experiments 
were designed to show the rate of decomposi- 
tion of furfural. They can be divided into 
two main classes on the basis of the condi- 
tions used: first, a comparison of the sta- 
bility of furfural at 140°, 180° and 230°C.; 
and, a measure of the effect of metals on the 
stability of furfural at 230°C. The data pre- 
sented show that under the conditions of the 
experiment refined furfural is stable. The 
rate of decomposition at 230°C. is so slow 
that from an industrial standpoint furfural 
may be regarded as thermally stable. No com- 
mercial process is known in which furfural 
is subjected to temperatures of 230-275° C. 
for more than a few minutes, and the data 
show that it is a matter of hours before a 
change in the properties of furfural can be 
detected. Decomposition of furfural in the 
presence of metals is not greatly different 
from the rates of decomposition in the pres- 
ence of glass. Work that has not yet been 
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machined — of carbon steel, or any one of the many 
Midvale alloys . . . each product of The Midvale 
Company is made to definite specification because 
in that way only can it meet a specific requirement. 


The Midvale Company, Nicetown, Philadelphia 
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. . . And so is our plant in which we make the answers to 


many a filtering and screening problem. Then, too, our men 


are up-to-date in the skill with which they fabricate wire and 


screen assemblies. This exceptional coordination of right 


design, proper plant facilities, trained specialists, has enabled 


us for 30 years to maintain a reputation among refiners for 


solving the seemingly unsolvable filtering and screening prob- 


lem. Today, it keeps us alert to changing conditions and 


enables us to give you new applications right in step with 


your new refining processes. In stock we carry a larger selec- 


tion of weaves, metals, alloys, than you will find anywhere 


else. And, if yours is a special problem you can depend on 


us for quick and intelligent response to your particular needs. 
The hundreds of case histories in our “Book of Experience” 


prove that Multi-Metal means better results at less cost. 
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completed indicates that when the moisture 
content of refined furfural is increased the 
rate of decomposition at 230° C. is increased. 
However, at 180° C. this increase in the rate 
is not noticeable, even after prolonged treat- 
ment. 


Explosive Properties of Cyclopro- 
pane: Prevention of Explosions by 
Dilution with Inert Gases, G. W. JoNngEs, 
R. E. Kennepy Aanp G. J. Tomas, U. S. 
Bur. Mines Rept. Investigations 3511 
(1940) 17 pp. 

The lower limit of inflammability of 
cyclopropane in air at ordinary temperature 
and pressure is 2.45 percent and the upper 
limit 10.45 percent by volume. The progres- 
sive addition of nitrogen narrowed the limits 
of inflammability; at 43 percent nitrogen all 
mixtures became noninflammable. Results on 
dilution with helium were similar. Neither of 
these gases exerted much effect on the lower 
inflammability limit. With carbon dioxide the 
limits converged to noninflammability at 31 
percent. The upper limit was markedly af- 
fected by dilution with all 3 of these gases, 
but the lowering was almost directly propor- 
tional to the amount of inert gas added. The 
limits of inflammability of cyclopropane in 
oxygen were found to be 2.48 and 60.0 per- 
cent. The effect of diluents on cyclopropane- 
oxygen mixtures were studied, and the re- 
sults are given. In cylindrical, closed bombs, 
the inflammable limits in air are narrower— 
2.58 to 10.1 percent by volumne. The maxi- 
mum pressure was 98 pounds per square inch 
above atmosphere. The mixture contained 5.5 
percent cyclopropane, The ignition tempera- 
tures decreased as cyclopropane concentra- 
tion in air increased to a minimum of 498° 
at 10.74 percent. Ignition temperatures in 
oxygen are lower. Applications of the data to 
the problems of anesthesia are considered. 


Identification and Determination of 
Aromatic Compounds in Mineral Oils, 
C. WEIZMANN, V. HENRI, AND E. Berc- 
MANN, Nature 146 (1940) pp. 230-1. 


The identification and determination of 
benzene, toluene, xylene, naphthalene, phen- 
anthrene, and anthracene in mineral oils by 
the use of ultra-violet spectrography is de- 
scribed. It was found that the absorption 
spectra of these common aromatic hydrocar- 
bons are sufficiently charactertistic to per- 
mit the estimation of them in petroleum. 
Iraq petroleum was examined by this method 
and found to contain 0.02 benzene, 0.31 
toluene, 0.52 xylene, 0.30 naphthalene, 1.36 
phenanthrene, and 1.76% anthracene. The 
Palestinian shale oil contained, respectively, 
0.16, 0.18, 3.20, 4.60, 1.80, and 1.60% of the 
same compounds. 


Chemical Compositions 


and Reactions 


Hydrocarbon Chemistry. A General 
Discussion Reprinted from the Trans- 
actions of the Faraday Society. Book; 
pp. 287. Published by Gurney and Jack- 
son, 98 Gt. Russell Street, London. 
Price, 12s, 6d. 

The book covers the papers presented at 
the three-day discussion on Hydrocarbon 
Chemistry held by the Faraday Society. Part 
I covers the homogeneous thermal reactions 
of hydrocarbons, Part II, the catalytic reac- 
tions of hydrocarbons, Part III, the mechan- 
ism of the technical synthesis and transfor- 
mation of hydrocarbons, and Part IV, olefin 
polymerization. Part I includes 10 papers, the 
first considering the structure and activation 
energies of hydrocarbons, and the remaining 
9 considering the views held on the thermal 
reactions. This section is of particular inter- 
est to the petroleum technologist, for it deals 
with the basis of thermal cracking processes. 
In Part III two papers deal with the 
mechanism by which long-chain hydrocarbons 
are built from water-gas. The third paper 
considers coal-hydrogenation. Three papers 
deal with the cyclization of saturated 
straight-chain hydrocarbons to aromatics. A 
further paper considers the catalytic con- 
densation of an olefin to an iso-paraffin, a 
procedure which it is believed is destined to 
have profound effect on petroleum technology. 
The fourth part, dealing with olefin polymeri- 
zation, considers the formation of dimeric 
molecules, of medium-length molecules for 
use as lubricants, and of high-molecular- 
weight substances useful as plastics. The 
book is one of the best publications on hydro- 
carbon chemistry, and is of course of par- 
ticular value to the research worker. 


Synthesis and Properties of Mono- 
Normal-Alkylbenzenes. Part II—Prep- 
aration and Properties of the Inter- 
mediate Ketones and Corresponding 
Hydrocarbons, T. Y. Ju anp C. E. 
pay Jour. Inst. Petr. 26 (1940) pp. 
14-31. 


A series of six mono-n-alkylbenzenes has 
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THE BOOK YOU HELPED TO WRITE 


HELPS SOLVE 
YOUR CONDENSER TUBE PROBLEMS 


In another case, a change in tube alloys made all the difference. This 
is particularly successful, where dezincification of Admiralty is encoun- 
tered, for Scovill’s patented Phosphorized Admiralty now greatly ex- 
tends the life of that popular alloy by inhibiting dezincification. 


SCOVILL CONDENSER TUBES 


one product...three services 
@ SERVICE IN MEN 
@ SERVICE IN METALS 
@ SERVICE IN MANUALS 


You may find in Scovill experience the answer to your Con- 
denser Tube trouble, for Scovill’s condenser service engi- 
neers have, for years, worked closely with condenser oper- 
ators and manufacturers. They have encountered many and 
various problems—have helped solve many—kept records 
of all. In one, a Scovill consultant found the remedy in the 
addition of a small bleed line—inexpensive but effective in 
lengthening tube life. 


In any problem involving Condenser or Heat Exchanger Tubing, these 
technical men stand ready to help you. If you are a Scovill customer 
—you have helped either directly or indirectly to provide the experi- 
ences which make Scovill’s technicai service possible. 


Scovill’s new “Condenser Tube Booklet” which you have 
helped to write may save you time and money tomorrow. 


This new booklet is free on request. It is part of Scovill’s 
service in manuals containing complete, factual information. 
Other Scovill services to buyers of Condenser and Heat 
Exchanger Tubes are: service in men to consult with you in 
the field, and service in metals evolved in the laborato 
to meet your needs. Scovill Manufacturing Co., 15 Mill St., 
Waterbury, Connecticut. 











To Improve Cast... 


New Fluorescent Green produces a “Pennsylvania 
Cast” in lube oils. It is an additive which definitely 
will improve the salability of your lubricants. 


New Fluorescent Green: 


Solubility. ........readily and complete 
Color. ....unchanged by transmitted light 


STABILITY: 
EE a 
RO 
EN ae 


TESTS: 
carbon residue .........unchanged 
SOP sided sess. ss See 
FT ea 
Leading lube refiners in the United States and abroad 


have used Wilmot & Cassidy products for the past ten years. 
For samples, prices, and information please write to: 


Wilmot & Cassidy, Ine. 


108 PROVOST ST. BROOKLYN, NEW YORK 
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UNITORMLY FULL ENGINEERED roR 
Oo SEAMLESS See Ril ears yenmeshaendl TANGENTS 


| oe one of these features guards 
against trouble and delay on the 
job. You'll find them combined only 


in WeldELLS 


Seamless For Faster 
Pipe Fittings e Easier Welding 


TAYLOR FORGE 4&4 PIPE WORKS: General Offices and Works 
New York Office: 50 Church St. Philadelphia Oftice: Broad Street Station Bldg 








been prepared from the corresponding 
ketones by palladium catalytic hydrogenation 
or by Clemmensen’s reduction. It was found 
that the palladium catalytic hydrogenation 
method gives excellent yields and pure prod- 
ucts, The ketones were prepared from the 
corresponding acid chlorides and benzene by 
means of the Friedel and Crafts’ reaction. 
The yield of ketones decreased with molecular 
weight of the alkyl group. The optimum 
conditions for effecting the reaction were 
studied and are recorded. It was found that 
density and refractive index vary linearly 
with temperature, both for the ketones and 
the hydrocarbons. The effects of increasing 
chain length on the physical properties of 
both ketones and hydrocarbons are systemati- 
cally recorded. The phenyl group has a pro- 
found influence on the physical properties of 
the n-alkylated benzenes even when the 
alkyl chain is long. The boiling point of the 
ketones increases on ascent of the series, but 
the melting point is irregular. Both boiling 
point and melting point of the hydrocarbons 
increase with ascent of the series, Increase 
of chain length increases the viscosity of 
the n-alkylbenzenes. This is more marked for 
the higher members than for the lower, and 
for the lower temperatures than for the 
higher. Detailed tabulations of the properties 
of the substances prepared are presented. 


The Action of Elementary Fluorine 
Upon Organic Compounds. IX. The 
Vapor Phase of Fluorination of Me- 
thane, E. H. Haptey anp L. A.BIGELow, 
Jour. Amer. Chem. Soc. 62 (1940) pp. 
3302-3. 


The results of a study of the fluorination 
of methane are recorded. The reactions were 
effected over a copper gauze catalyst and the 
products separated by fractionation. It was 
found that under suitable conditions, as much 
as 45 percent of the liquid volume of the 
product could be obtained as products other 
than carbon tetrafluoride. All of the possible 
fluoromethanes, together with hexafluore- 
thane and octafluoropropane have been iso- 
lated from the products. The results are in 
accord with the current free radical chain 
mechanism used to explain vapor phase 
chlorination, and it is believed that direct 
fluorination proceeds by a non-ionic mech- 
anism. 


Chlorofluoropropanes, E. T. McBee, A. 
L. Henne, H. B. Hass anp N. ELMmore, 
Jour Amer. Chem. Soc. 62 (1940) pp. 
3340-1. 


Propane was chlorinated te give CH3CClz 
CH3. This was fluorinated to give CH3CF2CHs3. 
The difluoride was chlorinated at low tem- 
perature in sunlight or artificial light, and 
also at high temperature in the dark; 
asymmetrical chlorination prevailed in all 
cases, Chlorination of CH3CFeCHs gave suc- 
cessively, CHsCF2CH2Cl, CH3CF2CHCl, CH3 
CF2CCls, CHeCICF2CCls, CHClCF2CCls, and 
CClsCF2CCls. Fluorination of CHeCICF2CC; 
gave two new compounds, CHeCICF2CFCls: 
and CH.CICF2CF2Cl. Chlorination of CHe 
CICF2:CF2Cl gave two new compounds, CHCl: 
CF.CF.Cl and CClsCF2CF,Cl. 


Manufacture: 


Processes and Plant 


Synthetic Glycerine from Petroleum, 
E. C. WILLIAMS AND AssocrATEs, Chem. 
& Met. Engr. 47 (1940) pp. 834-8. 


The economics of glycerine production and 
the attempt to synthesize glycerine on a 
commercial basis are briefly reviewed. Of the 
several possible syntheses the most direct are 
those starting with the three-carbon skele- 
tons, such as propylene or propane, available 
in large quantities as a by-product in the 
petroleum industry. The synthesis used by the 
Shell Company starts with propylene and 
proceeds to allyl chloride, to allyl alcohol, or 
to glycerine dichlorohydrin, and thence to 
glycerine. The chemistry of, and the pro- 
cedure used in, the several steps are described 
in some detail. Propylene is chlorinated at 
the relatively high temperature of 500°C., 
and the allyl chloride separated by extraction 
and distillation. In the second step of the 
synthesis allyl chloride may be converted to 
allyl alcohol, or may be chlorinated in 
aqueous solution by hypochlorous acid, yield- 
ing glycerine dichlorohydrin. The dichlorohy- 
drin can then be hydrolized with caustic soda, 
or with caustic soda and lime, to glycerine. 
Production of glycerine by both of these routes 
is outlined. Purification of the glycerine finally 
obtained is deseribed. Final product meets all 
required specifications, and is stated to be 
equal to or better than any glycerine offered 
in the market. 


National Power Show Report, Enr- 
TORIAL STAFF, Chem. & Met. Engr. 47 


(1940) pp. 844-7. 
The Editorial Staff of Chemical and Metal- 
lurgical Engineering review the new products 
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EVEN AT 110° 
BELOW ZERO F. 


Those two test tubes clamped to the left end of the 
apparatus shown above, hold the proof that Alorco 
Activated* Alumina dries liquids DRY. The left- 
hand tube is filled with a low-freezing liquid (Carrene) 
containing a soluble acid and water; the right-hand 
tube holds this liquid after passage through the bed 
of Alorco Activated Alumina in the large glass 
U-tube. Immersion of the two test tubes in a beaker 
of Dry Ice at —110°F. caused the water and acid in 
the wet sample to freeze, and become cloudy and 
slushy. The Carrene dried with Alorco Activated 
Alumina remained clear and fluid, even at this low 
temperature. The thermometer figures are clearly 
visible through the liquid. Percolation through the 
Alorco Activated Alumina removed all the water 
and acid. 

Out in the oil fields, Alorco Activated Alumina is 
doing a similar job of moisture removal every day— 


on a he-man scale. Dryers designed to use Activated 
*Registered Trade-mark 


Pt RELA PRR OF SIee 
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Alumina are removing moisture from natural gas to 
dew points below —110°F. and in volumes as high as 
25,000,000 cubic feet daily. By removing moisture, 
Alorco Activated Alumina is protecting natural 
gasoline plants, pipe lines, and many types of 
pressure equipment from valve freeze-ups and cor- 
rosion. 

Alorco Activated Alumina, as well as the equip- 
ment designed to use it, is trouble-free and easy to 
operate. There are no solutions, evaporators, nor 
moving parts. With proper usage, the life of Alorco 
Activated Alumina is unlimited. Operation at 
pressures up to 3500 psi. is routine. 

We shall be glad to send you information on 
present uses of Alorco Activated Alumina in the 
petroleum industry or consult with you on your 
drying problems. ALUMINUM CoMPANY OF AMERICA 
(Sales Agent for ALUMINUM ORE COMPANY) 
1963 Gulf Building, Pittsburgh, Pennsylvania. 






















































GAS GRAVITY 
BALANCE 


Laboratory, Plant or Field. 


Four Spring Suspension is 
used, giving accurate re- 
sults and maximum porta- 
bility. 


621 E. 4th Street 
Tulsa, Oklahoma—4-8144 
L. D. 581 











The Ac-Me Specific Gravity Gas 
Balance is designed for use in the 


For Full Description of new Gas Testing Instruments 
and Laboratory Apparatus, write for Catalogue 26-A 


THE REFINERY SUPPLY CO., Inc. 


Manufacturers, Jobbers, and Importers 
SCIENTIFIC LABORATORY AND POWER PLANT EQUIPMENT 


MOISTURE 
TESTER 


For Bottled Gas 
and other 
Liquefied Gas 
Products 











Easy to 
Operate 
The moisture 
content of gas passing 
through the Tester is 
shown by the color of in- 
dicating cartridge. 









1309 Capitol Avenue 
Houston, Texas—Fairfax 5814 











if Your Gauges Can Take This—They Can Take Anything! 





The Heart of the Gauge 
Gives Life to Its Performance 


The LONERGAN refinery gauge has 
stamina built in. Tube is turned 
from specially refined tool steel. 
All parts of the movement are 
hardened, non-corrodible steel 
and are mounted on an integral 
forged steel socket. Shoulder 
screws are hardened stainless 
steel. For pulsating pressures 
there is a special dampening 
device. 


Special movements to meet spe- 
cific conditions - furnished. 


The LONERGAN ‘ee a = es — in- 
cluding the new LO phenol 
case gauge that is moisture. dust and 
vapor-proof— are described fully in 
Catalog Write for your copy and 
name of the nearest distributor. 


Lonergan 


VALVES - GAUGES - SPECIALTI ES 


300 Specialties for power plants + Since 1872 


136 


39,360 “PRESSURE JOLTS” 
PER DAY FOR 3 YEARS 

- AND STILL IN 
PERFECT CONDITION 


Think that 
over. Packed 
into a com- 
paratively 
short time 





is service 
more severe than your gauges must 
endure in an average lifetime and the 
LONERGAN Gauge shows no sign of its 
service age. If that’s the kind of gauge 
performance you’re seeking ... here 
it is, undeniably proved! 
* 


J. E. LONERGAN COMPANY 


211 RACE STREET PHILADELPHIA, PA. 





shown at the recent power show in New York 
particularly those that have been developed 
in the period since the last show two years 
ago. Considered in the report are: new in- 
struments, pumps, valves, tubes and traps, 
power transmission, construction materials, 
insulation and refractories, electrical equip- 
ment, and a number of miscellaneous prod- 
ucts. Names of the companies manufacturing 
the various products are given. 


Applying Water Pumping Equipment 
to Process Pumping Problems, G. L. 
MontcoMeEry, Chem. & Met. Engr. 47 
(1940) pp. 840-3. 


The author shows how the newer types of 
centrifugal pumps are being used in process 
industry pumping applications. Improvements 
are such that it is no longer safe to assume 
that a new pumping problem should be solved 
along lines previously used. A number of spe- 
cial problems are discussed, as, for example, 
the pumping of brine from wells that give 
nautral gas along with the brine. The matter 
of avoiding gas binding is described. The ap- 
plication of pumps to mixing problems is 
discussed. The application of vertical pumps 
where saving of space is important is con- 
sidered. The vertical centrifugal pump is 
finding many applications in refinery use, as 
in the handling of gasoline and butane. Spe- 
cial pumps in which the motor is isolated in 
a non-miscible liquid can be had. An applica- 
tion in which two pumps with submerged 
motors deliver butane at 85 to 125° F. against 
a 692 foot head is described. High pressure 
multi-stage centrifugal pumps are considered 
in relation to special pumping problems, such 
as the supplying of liquids in hydraulic press 
systems. Rotary pumps are briefly considered, 
as well as pumps handling mixtures of liquids 
and solids, 


A Criterion for Knock in Gasoline 
Engines, R. C. PLums anp A. C., G. 
Ecerton, Inst. Mech Engrs. (London) 
J. & Proc. 143 (1940) pp. 247-60P. 


The tendency of a fuel to knock in an 
engine is correlated with the physical condi- 
tions in the engine cylinder by use of the 
empirical function pP{otr(P — Po)dt in which 
p is the mean gas density, P the absolute 
pressure and r the surface volume ratio at 
time t after the beginning of the reaction in 
the unburned end gas, and Po is the pressure 
at t=O. Indicator diagrams were obtained 
from a single-cylinder engine fitted with an 
oscillograph and operated at incipient knock. 
The data so obtained were used to test the 
function. Tests were made at a jacket temper- 
ature of 100°; mixture temperature 35-80°; 
compression ratio, 4.90-8.23; speed, 600-1200 
r.p.m.; spark advance 22-50°; fuel, 75 octane 
number gasoline and 57- and 81l-octane num- 
ber blends of n-hexane and isooctane; air/fuel 
ratio, as required to give incipient knock, or 
from 14 to 21. The maximum value of the 
function was found to be substantially the 
same for each of the 6 sets of conditions used 
for each fuel. The values varied from 0.07 to 
0.20 for the 3 fuels. The authors feel that the 
results suggest the possibility of developing an 
absolute method of knock rating that would 
be independent of engine-running conditions. 
Similarly it was found that the ignition time 
lags, te, of the 2 hexane-isooctane blends in a 
bomb at 450°, at pressures from 28 to 49 
pounds per square inch, gave nearly constant 
values for the function pPr(P — Po)te, with 
values of te ranging between 0.23 and 0.61 
seconds. 


Determination of Organic Sulfur in 
Combustible Gas, F. M. Rocers AND R. 
F. Baupaste, Ind. & Eng. Chem., Anal. 
Ed. 12 (1940) pp. 724-5. 


Several methods for the determination of 
organic sulfur in gas have been described, 
but none is applicable to the analysis of hy- 
drocarbon gas containing 0 to 0.2 grains per 
100 cubic feet. The method described has filled 
the requirements for a reliable, relatively 
rapid routine analysis of combustible gases. It 
is in some measure a modification of existing 
methods for the determination of organic sul- 
fur. Purified air is used to burn the gas in a 
special burner, the sulfur dioxide resulting 
from the combustion of the gas is absorbed 
in sodium hypobromite solution, and the sul- 
fate in this solution is determined turbidimet- 
rically. The purification of the air is described, 
as well as the gas burner and absorber. The 
procedure is given in detail; a number of 
typical-+resuits are tabulated. < 


Maintenance in Process Industries, 
Chem. & Met. Engr. Report, Chem. & 
Met. Engr. 47 (1940) pp. 851-8. 


The organization of plant maintenance work 
in the process industries is considered. The 
types of maintenance problems encountered, 
maintenance in relation to production, organ- 
ization required for maintenance, types of 
work carried on in addition to maintenance, 
and means of anticipation of breakdown and 
repairs, are among the subjects discussed. 
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Galvanometer Suspensions! 








“ You can say “good-bye” to your pyrometer that make Foxboro Potentiometer Instruments 
: servicing troubles when you install Foxboro more sensitive and easier to maintain. 
2 Potentiometer Recorders and Controllers. Even Get complete factual data in Bulletin 190-4. 
at such fine details as galvanometer suspensions The Foxboro Company, 74 Neponset Avenue, 
7 in these instruments are precision-engineered Foxboro, Massachusetts, U. S. A. Branches in 
in to save you inaccuracies and interruptions for _ principal cities of the United States and Canada. 
i. replacements. 
ss Take the specially-developed snubbing sur- 
2 faces on Foxboro galvanometer suspensions, 
“4 for one example. They’re carefully curved and 
6 | crowned to give shear-free contact with the 
0g | gold strips. In addition, the strips themselves 
i } are longer, heavier, stronger . . . spot-welded, 
ne instead of soldered in place. Large-scale users 

of Foxboro Potentiometer Instruments say that 
> these suspensions “never break”! 
Trouble-free galvanometer suspensions are 


. Foxboro Potentiometer Recorders and Recording Controllers 
only one of numerous exclusive refinements. are guaranteed accurate within % of 1% of scale range. 


RECORDING - CONTROLLING - INDICATING I OXBOR O 


REG, U. S. PATENT OFFICE 


Potentiometer Instruments 










































CONTROL CORROSION 
and LIVING ORGANISMS 


) The Chrom Glucosates compounds developed in the 
HAERING laboratories are regularly used to treat 
millions of gallons of cooling water for cor- 
rosion and algae control. Each of the fol- 
lowing Chrom Glucosates has a specific 
application. 

Acid Chrom Glucosate 

Sodium Chrom Glucosate 


Cupric Chrom Glucosate 
Quachrom Glucosate 








Send your samples to our laboratories in Chicago, 
Wichita, Kansas, and New York City for over-night 
service. 


Write for our Chrom Glucosates brochure. 


Have you investigated IN-HIB-CO, our new corrosion 
resistunt coating 7 


D. W. HAERING & CO., Inc. 
2308 S. WINCHESTER AVE. 
CHICAGO, ILL. 





for 
EAGLE INSULATION 


Call 
CORBETT-WALLACE 


Immediate shipment from 
. our Houston warehouse of: 
| ma Pee Eagle 66 and 20 Plas- 
. ° tic Insulations 

Eagle 99 Insulation 
Eagle 111 Insulation 
Eagle Insulseal 

Eagle Supertemp blocks 
Eagle Stalastic Boiler 

¥ Setting Compound 


(See Eagle advertisement on page 23) 








CORBETT-WALLACE CORPORATION 


Quality Products Pius Engineering Assistance 








SAWYER AND WINTER STREETS e HOUSTON ° PHONE CAPITOL 5327 





































PETROLEUM DICTIONARY 


By HOLLIS P. PORTER, A Registered Engineer 


SBA ania o 







See 3RD REVISED EDITION 
tepies< yaama es This new edition of PETROLEUM DICTIONARY has been much 
improved. Many changes in the vocabulary of those employed in 





this rapidly developing industry have made additions and enlarge- 
ments of the book necessary. 

This book grew out of demands for some source of definitions for 
terms used by the petroleum industry. Previous editions have gone 
into the hands of executives, engineers, students of Petroleum Engi- 
neering, manufacturers, brokers and advertising agencies. It should 
be in the library of every one in any way connected with, or 
interested in the petroleum industry. 


263 pages, 3541 words and terms defined, Size 6x9, Price postpaid $3.00 
Send Check to 


LF PUBLISHING COMPANY 


HOUSTON, TEXAS 
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The report includes articles covering main- 
tenance work in five typical industries. 


Corrosion Control with Threshold 
Treatment, G. B. Hatcu anp O. RICcE, 
Ind. & Eng. Chem. 32 (1940) pp. 1572-9. 


The effect of hexametaphosphate on the 
corrosion of iron is discussed. This is of im- 
portance in connection with boiler water 
treatment or in connection with the circula- 
tion of water in cooling systems. The thresh- 
old treatment of hexametaphosphate has found 
extensive application in the stabilization of 
waters that tend to precipitate calcium car- 
bonate. However, in addition to the stabiliza- 
tion with respect to calcium carbonate, the 
treatment markedly inhibits the corrosion of 
iron and steel. For the quantitative evaluation 
of the inhibitive action of the treatment, the 
decrease in oxygen concentration that re- 
sulted upon passage of the water through a 
column of steel wool has been used as a 
measure of corrosion. The results obtained 
were in good agreement with the visual evi- 
dence from the tests with black iron pipe. 
Data are presented showing the effect of 
hexametaphosphate concentration, rate of 
water flow, presence of previously formed 
rust, and pH upon the rate of corrosion at 
normal tap water temperatures. It is believed 
that the effect of threshold treatment upon 
corrosion is caused by the adsorption of hexa- 
metaphosphate, or a complex thereof, upon 
the metal or metal oxide surface. 


Recovery of Furfural from Aqueous 
Solutions, F. TRIMBLE AND A. P. DUNLOP, 
Ind. & Eng. Chem., Anal. Ed. 12 (1940) 
pp. 721-2. 

In general there are two methods for the 
separation of the components of a solution, 
namely, distillation and extraction. Distilla- 
tion has been used extensively for the re- 
covery of furfural from aqueous solution. The 
authors describe a solvent extraction method 
to effect the separation of furfural and 
water, The extraction solvent proposed is 
ethyl acetate. The data are given for the 
systems furfural-ethyl acetate-water. An ex- 
traction procedure is described, and the quan- 
tity of steam required per unit weight of fur- 
fural is calculated. It is somewhat less than 
is required in the distillation process, Other 
solvents can be used in the extraction pro- 
cess, as, for example, various ethers and aro- 
matic hydrocarbons. 


Products: Properties and 


. e . 

Utilization 

Improvements in Cutting Oils, A. G. 
AREND, Chem. & Ind. 59 (1940) pp. 771-2. 

The consumption of cutting oils has been 
greatly increased because of the vast expan- 
sion of machining generally to meet the needs 
of the armament drive. Cutting oils are ex- 
pected to minimize the power consumed, pro- 
vide lubrication between the tool and the 
work, dissipate heat and cool both metal sur- 
faces, increase the life of the tool, flush away 
turnings and chips, and prevent corrosion. 
The list of cutting mediums includes alkaline 
solutions, fatty oils, blends of fatty oils with 
mineral oils, and sulphurized mineral oils pre- 
pared under varying conditions. The uses of 
the different oils, and the requirements of dif- 
ferent metals and alloys are briefly discussed. 


Hydraulic Fluids. Fundamentals Af- 
fecting Circuit Efficiency, N. E. MILter, 
Product Eng. 11 (1940) pp. 407-10, 450-4. 


The viscosity, resistance to wear and the 
demulsibility of an hydraulic fluid should be 
adjusted to the particular system in which 
the fluid is used. The compressibility of oil 
varies with temperature and with the base 
type of the oil. The paraffin base oils from 
Pennsylvania have 10-20 percent greater com- 
pressibility than the Mid-Continent and Coast- 
al oils. 


British Standard Methods for the 
Sampling and Examination of Bitu- 
minous Road Mixtures (Revised Aug- 
ust, 1940) No. 598-1940. Pp. 41, British 
Standards’ Institution, 28, Victoria 
Street, London, S. W. 1. Price 3s,6d. 

The first issue of this British Standard was 
published in February, 1939. Experience 
gained since that time showed that a number 
of modifications were desirable. The size of 
the samples has been increased, The test for 
the determination of bitumen content has 
been revised. A modified test for the rapid de- 
termination of bitumen content that gives a 
good approximation is outlined in an appen- 
dix, and is useful for routine purposes. The 
section dealing with the identification of 
mineral aggregate has been completely re- 
vised. 


Developments in Research and Tech- 
nology of Bituminous Road Materials, 
G. W. EcKert, Assoc. Asphalt Paving 
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An open message 
to Johns-Manville 
Employees” 


by LEWIs H. BROWN, President, Johns-Manville Corp. 


S THIS NEW YEAR BEGINS, I am glad to 
have this opportunity to discuss with you 
the big job facing all of us during 1941. 


Because of the demands placed on every 
business and every citizen by our nation’s need 
for an adequate defense, our work is clearly cut 
out for us. We must contribute to the utmost 
of our ability to the defense building program. 


Already, one-third of all J-M production is 
demanded for defense requirements. And this 
demand is growing daily. Some of it has been 
due to the increased need for J-M products for 
direct government projects. Some of it is the 
result of sales to expanding industries which 
use our products and are themselves working 
at top speed to fill government orders. 


* * * 


With every increased demand Johns-Manville 
has stepped up production to meet it. Many 
departments of our seventeen mines and plants 
have been affected by the defense needs and 
are now operating seven days a week, 24 hours 
a day. The working day is divided into three 
shifts of eight hours. At many locations, four 
shifts of employees work 40 hours each week to 
assure full production of the machines 7 days 
a week. Thus, work on Saturdays and Sundays 
is distributed fairly among everybody affected. 

As the defense program develops we will nec- 
essarily have to step up our production more 
and more. This means we will have to find all 
the “‘bottlenecks”’ and increase the productivity 
of every machine. 

Of course, most of us would prefer that in- 
dustry’s policy could be “business as usual.” 
But these are not normal times. Business can- 


not be conducted “‘as usual” in an emergency. 
Defense comes first. 
* * * 


As a company, J-M is not going to let any- 
thing or anybody stand in the way of expediting 
the government’s efforts to complete the de- 
fense program. This means.co-operation by all 
of us, by management and by employees. 


Naturally we shall all be called upon to make 
sacrifices. Taxes will be heavier. Raw material 
and manufacturing costs will probably rise. We 
shall all have to bear the burden. 


Under these circumstances we shall have to 
redouble our efforts to reduce waste and_in- 
crease efficiency so that we not only will be able 
to deliver quality goods in record time, but keep 
prices in check. By doing this we shall be help- 
ing to keep the costs of the defense program 
down. As taxpayers we shall indirectly benefit 
through this economy, for all of us must pay 
our share of the enormous defense bill. 


* * * 


There is no doubt in my mind that J-M job- 
holders can be relied upon to do their part. You 
have already shown the spirit of real co-opera- 
tion and patriotism which is so necessary. For 
your co-operation I want to thank you. 


I know that I can count upon your continued 
support and loyalty in our common effort to 
help keep this land of ours safe and free. 


May I take this opportunity to wish for all of . 


you health and happiness during this new year? 


Kul 


*Although not directly engaged in the manufacture of munitions or ar- 
maments, Johns-Manville manufactures many products essential to the 
operation of industries so engaged. This message, stating Johns-Manville’s 
policy in support of the nation’s defense program, originally appeared in 
the January, 1941, issue of the News Pictorial, J-M employee magazine. 
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Tech., Proc. Tech. Sessions 11 (1940) pp. 
365-433. 


The author reviews the literature for the 
year 1939. The patent literature is divided into 
6 groups: manufacture of asphalts, use of 
solvents, blending, addition reagents, emul- 
sions and paving construction; this part con- 
tains 99 references. The second part is divided 
into 15 groups, including chemistry, physical 
properties, liquid asphaltic materials, emul- 
sions, tars, weathering, adhesion, hetero- 
geneity, admixtures of rubber with bitumens, 
testing of bitumen-aggregate mixtures, bi- 
tuminous surfacing, soil stabilization, recovery 
of bitumens and reviews. 


Neutral Oils from Coal Hydrogena- 
tion, A. E1sner, M. L. Fern, anp C. H. 
FisHer, Ind. & Eng. Chem. 32 (1940) pp. 
1614-21. 

Using 5 cc. samples of oil and a shaking 
machine the action of sulfuric acid on cracked 
gasoline, a coal-tar distillate, and neutral oils 
produced by coal hydrogenation was studied. 
The effect of acid concentration, acid-oil 
ratio, agitation time, and other variables were 


determined. Plotting the acid concentration 
against the amount of oil extracted gave 
curves with two plateaus that can be used to 
characterize neutral oils. A convenient and 
reproducible method of characterizing small 
samples of neutral oil, that consists in locat- 
ing the levels of the two plateaus by two 
successive extractions with 86 and 98.5 per- 
cent sulfuric acid, is suggested, and the 
probable errors involved are indicated. The 
levels of the plateaus indicate roughly the 
amounts of olefinic, aromatic, and saturated 
hydrocarbons present, and the values esti- 
mated in this manner are similar to those ob- 
tained by older methods that require more 
oil, reagents and time. Sulfuric acid extrac- 
tions show that aromatic hydrocarbons pre- 
dominate in coal-hydrogenation oils and that 
the aromatic content increases with increase 
in molecular weight. 


The Clement-Pigneguy Knock Indi- 
cator, D. M. CLEMENT AND P. G.PIGNE- 
cuy, Jour. Inst. Petr. 26 (1940) pp. 
489-513. 


A long-felt need in motor-fuel testing has 
been an indicator of knock intensity that is 








URALOY 


Castings Alloyed and Poured to 
Help Keep Stills “on Stream” 





Alloyed with proper percentages of chromium, nickel, iron and other elements 
to give maximum resistance to heat and corrosion. 


Poured with the skill of experienced alloy steel foundrymen to give sound 


castings throughout. 


Heat-treated under instrument control to produce proper grain structure. 


Duraloy, with its experience in just this kind of work dating back to 1922—a 
work in which it has always specialized—is a dependable source of supply 
for your chrome-iron, chrome-nickel castings not only for tube supports but 


for any other purpose. 


THE DURALOY COMPANY 


OFFICE AND PLANT: SCOTTDALE, PA. 
Eastern Office: 12 East 4lst St., New York, N. Y. 


Detroit: The Duraloy Co. of Detroit 
St. Louis: Metal Goods Corporation 


Scranton, Pa.: Coffin & Smith 
Los Angeles: Great Western Steel Company 
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unaffected by combustion pressure, and in 
which the functioning of the instrument does 
not require the interdependent setting of its 
component parts. The C.F.R. bouncing-pin 
apparatus is described in detail, and it is 
found that the knock-meter readings are al- 
ways influenced by the movement of the dia- 
phragm under combustion pressure. The 
knock-meter records the movement of the pin 
in the first few oscillations only of its total 
vibrating period. The indicator described by 
the authors is shown to possess the desired 
qualities. Testing can be effected over the 
entire octane scale without alternation of the 
original setting. Although the construction 
may appear to be similar to the bouncing-pin 
indicator, the changes in principle involved 
are fundamental; firstly, the recording of all 
pin movement is relative to the diaphragm; 
secondly, the time of bounce of the pin off 
the diaphragm is measured by means of an 
extremely small current by including the pin 
and the diaphragm in the recording circuit in 
place of the leaf-spring assembly. It is claimed 
that the apparatus measures the true knock 
intensity over the entire testing range of 
octane numbers; that combustion pressure ef- 
fects are not recorded; that the sensitivity per 
octane number is controllable; that the cur- 
rent, 0.027 milliampere, is so small that there 
will be no trouble caused by arcing at the 
contact point; that the maintenance of the 
apparatus is negligible, and that its operation 
= much simpler than that of the standard 
pin, 


Findings as to 
Power Alcohol 


After long study of the proposal to 
use alcohol as a part of motor fuel the 
Committee on Motor Fuels of the 
American Petroleum Institute has made 
its report, which summarized as follows: 

“The power alcohol idea has been 
under consideration for over 30 years 
but is no more practicable today than 
it was at the beginning. 

“Alcohol cannot be marufactured 
from farm products under present and 
prospective conditions for less than 
five to six times the cost of gasoline. 

“A mixture containing 10 percent of 
alcohol would consequently cost around 
3 cents a gallon more than straight 
gasoline. 

“Use of a 10 percent mixture would 
increase the nation’s fuel bill by $690,- 
000,000. 

“The claim that technical advantages 
of alcohol-gasoline fuels justify their 
extra cost is not supported by facts. 

“Europe’s experience with alcohol 
mixtures instead of proving their value 
as proponents have claimed, shows 
clearly that the scheme is not econom- 
ically sound. 

“Because farmers buy one fourth of 
the motor fuel consumed, because rela- 
tively few could actually sell products 
to alcohol distilleries, and because of 
adverse influences on sales of other 
products, on soil fertility, and on inde- 
pendent farming, the net effect of the 
power alcohol scheme on farmers’ in- 
terests would be adverse. 

“Pretensions that alcohol is needed 
as a substitute for irreplaceable oil sup- 
plies are answered by the fact that pe- 
troleum reserves are greater today than 
ever before, while conservation methods 
are still improving rapidly. Also that 
methods already developed of synthe- 
sizing oil from coal assure a continuing 
supply of oil as far into the future as 
any need can be foreseen, at cheaper 
prices than are in prospect for alcohol.” 


Gasoline Line 
In Operation 


The gasoline pipe line of Shell Oil 
Company from the Fall River terminal 
to the Boston area has been put in 
operation. The 59-mile line is the first to 
serve Boston. It has capacity of 10,000 
barrels daily. 
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For you and U.S.A. 


Year by year demands for motor fuel have 
grown and quality standards have gone up 


Year by year Universal has kept ahead of 
them through untiring research, invention and 
development 


Year by year, opportunity for refiners has 
broadened as better methods to produce greater 
values from a barrel of crude were developed 
and made available to all : 


Now, as always, U.O.P.is ready Efficiently, 
speedily and abundantly new processes will 
make special defense products, superoctane fuel 
for fighting airplanes, butadiene to produce 
better rubber than trees ever grew, toluene, 
vital ingredient of TNT, and floods of motor 
gasoline and fuel oil needed by our defense 
forces and the industrial machine behind them 


All these processes are available to all Amer- 
ican refiners through Universal 


Where do you fit in the picture? 


Universal Oil Products Co Dubbs Cracking Process 
Chicago, Illinois Owner and Licensor 
































New Equipment for the Modern Plant 








Flue Still Hose 
THE B. F. GOODRICH COMPANY 

A flue cleaning hose designed for use 
in refineries and chemical plants, de- 
signed for use with air up to 125 pounds 
pressure or with steam up to 80 pounds 
pressure, has been announced by B. F. 
Goodrich Company, Akron, Ohio. 


The hose is of rough bore construc- 
tion with synthetic frictioned fabric and 
synthetic oil-resisting tube, asbestos 
cover and both internal and external 
wire winding. The synthetic tube is de- 
signed to keep out oil which causes de- 
terioration, and the rough bore con- 
struction to protect against collapse. 
Use of internal and external wire wind- 
ing is designed to prevent kinking or 
twisting of the hose when coiled or 
while cleaning tool is in the tube. The 
external wire guards against tearing of 
cover by abrasive scale. 


Furnace 


PETRO-CHEM DEVELOPMENT 

COMPANY 

A furnace of tubular design, desig- 
nated Iso-Flow, with heating elements 
placed symmetrically around the burn- 
ers and tubes equidistant from the fame 
burst, has been announced by Petro- 
Chem Development Company, 120 East 
41 Street, New York. 

Radiant and convection heat to each 
section of every tube is controlled to 
obtain practically uniform rates of heat 
transfer for every square foot of heat- 
ing surface. The surface nearest the 
flame-burst is subjected to a controlled 
amount of radiant heat to obtain uni- 
form rates, and the remainder of the 
surface is subjected to varying propor- 
tions of direct radiant, secondary radi- 
ant and convection heat. 


Cylindrical walls are completely cov- 
ered by the heating elements to effect 
a low temperature behind the tubes and 
to practically eliminate setting mainte- 
nance and to permit use of standard 
light-weight insulating material. 

The furnace is available in three 
standard designs: Type A is of all- 
radiant design; Type B is radiant de- 
sign with convection zone, and Type C 
is the Type A or B units with air 
heater. 

Furnaces up to 15,000,000 b.t.u. heat 
absorption per hour are prefabricated 
and completely shop assembled for ship- 
ment, while for larger duties the fur- 
naces are prefabricated and shipped in 
large segmental sections for simplicity 
of field assembly. 





Petro-Chem Iso-Flow Furnace 





ESSENTIA 
















for lasting accuracy. 





To National Defense ... 
FINE TEMPERATURE INSTRUMENTS 


As important as proper food for the 
ARMY are good Temperature Instru- 
ments that help to build and maintain 
the equipment necessary in modern 
defense work . . . And PALMER Ther- 
mometers will stand the tests for accu- 
racy because they have been made 
with A-] materials, by highly skilled 
workmen and are thoroughly annealed 


(Write for new editions: No. 200-F and 
No. 300-D Catalogs) 


See detailed data, page 261, 1940 Refinery Catalog 


THE PALMER CO. 


Manufacturers: Indicating, Laboratory, Dial and 
Recording Thermometers 


2513 NORWOOD AVE., CINCINNATI 
Canadian plant: King & George Sts., Toronto 


Are 





NORWOOD, OHIO 














Swivel Joint 
BARCO MANUFACTURING COMPANY 
A swivel joint rated for pressures to 
1500 pounds and providing for a 360- 
degree movement around an axis at 
right angles to the inlet and outlet, has 
been announced by Barco Manufactur- 
ing Company, 1801 Winnemac Avenue, 
Chicago. 





Barco’s Type 7KS-8BS Swivel Joint 


Designated Type,7KS-8BS, it is avail- 
able in pipe sizes from %- to %-inch. A 
socket-equipped body is employed that 
permits the coupling to be anchored in 
position. The device is designed for use 
with oil, water, air, gas and steam with- 
out leakage under alternating high and 
low temperatures. 


Speed Reducer 
THE AMERICAN PULLEY COMPANY 

A speed reducer consisting of a heli- 
cal-gear reduction unit which mounts 
directly on the shaft of the driven ma- 
chine and a standard belt drive between 
the motor and the input shaft of the 
reduction unit, has been announced by 
The American Pulley Company, Phila- 
delphia. 

The unit has a standard fixed ratio 
of 13/1, with any greater or lesser 
ratios accomplished by the primary belt 
drive. In application, where an overall 
reduction ratio of 52/1 is desired, for 
example, a belt drive is selected with a 
ratio of 4/1. 

Five reduction units cover applica- 
tions from ™%- to 30-horsepower, and 
provide speeds between 11 and 215 revo- 
lutions per minute. 


Fire-Fighting Unit 
WALTER KIDDE & COMPANY 

A portable fire-fighting unit, designed 
to be hooked up as a trailer for emer- 
gency use and carrying six 50-pound 
carbon dioxide cylinders, a hose reel 
and nozzle, has been announced by 
Walter Kidde & Company, Bloomfield, 
New Jersey. 

Cylinders, manifolded together, are 
individually operated by valves on each 





Kidde Portable Fire-Fighting Unit 
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Return bends in an oil refinery can be either a direct 
aid to economical operation or a constant drain on the 
maintenance account. Into which classification they 
fall depends on the service they give and the frequency 
with which they appear on replacement requisitions. 

Return bends made from 4-6 per cent Chromium- 


Molybdenum steel qualify in the first category. The 





steel has good corrosion resistance and retains its 
strength at elevated temperatures. The Molybdenum 


content eliminates temper brittleness. 
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KEEPING RETURN BENDS OFF THE REPLACEMENT REQUISITIONS 





All three qualities are important from the service 
standpoint, the last named particularly so. It means 
that bends can be safely cooled to ambient tempera- 
tures before removal for cleaning. 
Chromium-Molybdenum is one of several Molyb- 
denum steels which are demonstrating their value in 
day-after-day refinery operation. Complete data on 
them is contained in our book, “Molybdenum in 
Steel”, a copy of which will be sent free on request 


to those interested in improved materials. 


CLIMAX FURNISHES AUTHORITATIVE ENGINEERING DATA ON MOLYBDENUM APPLICATIONS. 
MOLYBDIC OXIDE—BRIQUETTED OR CANNED oe 
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FERROMOLYBDENUM e CALCIUM MOLYBDATE 
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cylinder, permitting employment of all 
or any part of the unit’s capacity on 
a large or a small fire. Carbon dioxide 
is discharged through 100 feet of %4-inch 
hose, fed through a trunnion-type mani- 
fold. Control of the discharge may be 
made by a shut-off valve on the nozzle 
handle, permitting discharge to be in- 
terrupted while operator is maneuver- 
ing for position against a blaze. 

For smaller fires, two portable carbon 
dioxide extinguishers of 15 pounds ca- 
pacity are carried on the front plat- 
form of the trailer. Also two 2%4-gallon 
pure-water extinguishers which operate 
on the principle of a syphon bottle, 
each containing a small cartridge of 
carbon dioxide which is released when 
the extinguisher is inverted, and which 
propels a water stream 30 to 40 feet. 





Pumps 
PACIFIC PUMP WORKS 

A line of general service centrifugal 
pumps, designated Type SV and de- 
signed to meet a wide variation in 
pumping conditions, has been announced 
by Pacific Pump Works, Huntington 
Park, California. 


One style, designed for temperatures 
down to sub-zero with both heavy and 
light liquids, is foot-mounted, while an- 
other style for high temperature is cen- 
terline-mounted. Capacities range from 
25 to 1400 gallons per minute against 
discharge pressures up to 300 pounds. 
The pumps are designed for maximum 
casing working pressure of 600 pounds, 
and for handling liquids up to 750° F. 
at speeds ranging up to 3600 revolu- 





IN THIS COMBINATION visbreaker, burner walls are protected by Armstrong's A-26 Brick, backed up by 
144” insulating block, End and convection walls use Armstrong's A-23 Brick, also backed up by 144” 








ELLOGG Supported Arches and Walls 

are featured in this combination vis- 
breaker designed and built by the Kellogg 
Engineering Corporation. Efficient Arm- 
strong’s Insulating Fire Brick were used to 
minimize heat loss, aid temperature control, 
and increase operating efficiency. 

These lightweight Armstrong Brick save 
time and money because of their low heat 
storage capacity. Furnaces heat up quickly 
—cool off quickly. Repairs and replace- 
ments can often be made without taking the 
furnace out of production for more than a 
few hours. Another important “plus” feature 
of Armstrong’s Brick is the fact that they can 


insulating block. Roof is Armstrong's A-23 Brick, backed up by 144” plastic insulating cement. 


HEATS QUICKER- 
Coots QUICKER 


.. . thanks to LIGHTWEIGHT Armstrong’s Insulating Fire Brick 


easily be cut and shaped right on the job. 
This means that a few standard sizes can be 
kept in stock for repair purposes, instead of 
a great number of odd sizes and shapes. 
All Armstrong’s Brick constantly meet 
high standards for crushing strength, ther- 
mal conductivity, tensile strength, spalling 
resistance, and other qualities—to assure 
satisfactory service in almost any high tem- 
perature process. For all the facts about 
Armstrong’s complete high temperature 
line including cements, write now 
to Armstrong Cork Company, 
Building Materials Division, 1001 
Concord Street, Lancaster, Pa. 


Armstrong's 
HIGH TEMPERATURE INSULATION 
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Color now aids the easy and accurate identification of the five types of Armstrong's Brick 

















tions per minute. Pumps for hot serv- 
ice, employ water-cooled bearings, stul. - 
ing boxes and base pedestals, with pro- 
vision for removable lagging if desired. 

Parts coming in contact with liquids 
or acids being handled by the pumps 


Pacifice’s Type SV Centrifugal Pumps 


can be fabricated of different types of 
materials to resist corrosion. The units 
are furnished with vertical suction and 
discharge openings. By removing the 
shell head on the front side, impeller 
and all wearing parts within the pump 
may be inspected, replaced and renewed 
without disturbing the drive or any of 
the piping connections. 

Adaptable to any type of drive and 
supplied with bases to accommodate 
any make of driver, the pumps are 
equipped with heavy-duty, double-row, 
radial and ball thrust bearings, arranged 
for ring-oil lubrication. They may be 
supplied with or without auxiliary piping 
for water-cooling and lantern ring seal 
oil lubrication. 


Milling Head 
GLOBE PRODUCTS MANUFACTURING 

COMPANY 

A milling attachment employing the 
lathe spindle for its drive and the car- 
riage movements to operate its table, 
has been announced by Globe Products 
Manufacturing Company, 3380 Robert- 
son Boulevard, Los Angeles. 

The spindle of the attachment is car- 
ried on a vertical slide for positioning 
or moving up and down. Accessories 
include a ball-bearing arbor support for 
attachment to the lathe tailstock spindle 
so a cutter arbor can be applied in a 





















Globe Products’ Milling Attachment 
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manner similar to that on a standard 
plain milling machine with an overarm. 
Design also permits mounting a chuck 
on the end of the arbor at the milling 
head in raised position for setting a 
standard lathe tool on a block on the 
carriage to swing larger work in a turn- 
ing operation than the lathe will take 
on its own headstock. 

The spindle, mounted on ball bear- 
ings, is driven by V-belt sheaves and 
belts connecting to a sheave on_ the 
lathe spindle in an arrangement which 
permits vertical positioning through a 
6-inch distance above the table. Over- 
all dimensions of the table, which clamps 
to the cross slide on the lathe carriage, 
are 414 x 12 inches. 

The milling head is available for Atlas 
and Craftsman lathes, other than 6-inch 
sizes; 9- and 11-inch South Bend lathes, 
and 10- and 11-inch Sheldon lathes. It 
may also be attached to other makes 
of lathes, and larger sizes of lathes, by 
use of a special adapter base plate. 


V-Belt Sheave 


WORTHINGTON PUMP & 

MACHINERY COMPANY 

A V-belt driver sheave incorporated 
as a Standard item in its Multi-V-Drive 
line, designed for applications where 
quick-mounting of sheave to shaft, and 
dismounting from shaft, are desirable, 
has been announced by Worthington 
Pump & Machinery Corporation, Har- 
rison, New Jersey. 

Designated Type Q-D, each sheave 


a 






DEMOUNTABLE RIM CLAMP SCREW 





TAPER DRIVE 
FIT 


SET SCREW 
OVER KEY 





SPLIT HUB 2-TAERD WONES DRAW-UP SCREWS 





BACK-OFF SCREWS 
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Worthington Type Q-D V-Belt 
Driver Sheave 


unit consists of two parts, a longitudi- 
nally-split or clamp hub and a V- 
grooved rim. The hub is clamped to the 
shaft by means of a cap screw in its 
flange and is fastened by a standard 
keyway. A fit equal to a press fit, on 
shafts up to ten-thousandths over-size 
or under-size, is provided. The rim is 
taper-fitted to the hub and is fastened 
with three draw bolts. 

To remove the rim, the draw bolts 
are withdrawn and two of them are in- 
serted in holes so tapped in the rim that 
the bolts act as jamb screws and bear 
against the hub to force the rim off the 
taper without disturbing the position of 
the hub. No pounding or prying is re- 
— to remove either the rim or the 
ub. 

The sheaves are available in the com- 
plete range of standard driver sizes. 


Transformer 

WAGNER ELECTRIC CORPORATION 
A transformer, designated Noflamol 

and employing a non-inflammable syn- 

thetic liquid for transformer oil, has 

been announced by Wagner Electric 

Corporation, 6400 Plymouth Avenue, St. 

Louis. 

_ The units are designed for installation 

indoors without use of fireproof vaults. 


Brine Testing Set 


YORK ICE MACHINERY 
CORPORATION 
An improved brine testing set utiliz- 
ing the colorimetric method with uni- 
versal indicator has been announced by 
York Ice Machinery Corporation, York, 
Pennsylvania. 


The set features sharper, more per- 
manent color standards, small compar- 
ator block, provision for specific gravity 
determinations, addition of phenolphtha- 
lein for quick checks and to determine 
if samples out of the pH range are acid 
or alkaline, and a more convenient car- 
rying case. 

The set employs 11 color standards 
covering a range of 5 to 10 pH in %4-pH 
increments. Arrangement is provided 
for compensating colors in testing col- 





ored liquids such as dichromate-treated 
brine. 

The set includes, besides the 11 color 
standards and bottle of indicator, a 
bottle of phenolphthalein, three test 
tubes, a thermometer with a range of 
—30° to 120° F., 1x 6-inch glass cylin- 
der, and hydrometer with specific-grav- 
ity range of 1.05 to 1.25, covering the 
range of calcium and salt brines. 


Blueprinter 
THE C,. F. PEASE COMPANY 

A continuous blueprinting machine, 
designated Model 22-16 and designed 
for industrial and other applications, has 
been announced by The C. F. Pease 
Company, 2601 West Irving Park Road, 
Chicago. The unit consists of the com- 
pany’s Model 22 printer and Model 16 
washing and drying machine. It permits 





Steam Engines as Pump Drives 


Maximum 


DEPENDABILITY, ECONOMY 
and MECHANICAL ADVANTAGES 





During the past few months, many Troy-Engberg Steam Engines 
have been bought by oil companies all over the country for 


driving pumps. 


Maximum dependability, economy, and mechanical advan- 
tages were the compelling reasons. Absence of fire hazard was 


another factor. 


But the interesting fact about these engines is that the same 
advantages apply generally when used for driving all sorts of 
equipment such as compressors, fans, blowers, and generators. 

Write for our catalogue which gives full details of both 
horizontal and vertical engines rated up to 225 h.p. single and 


450 h.p. duplex. 


TROY ENGINE & MACHINE CO. 


= ESTABLISHED 1870 965 RAILROAD AVE., TROY, PA. = 
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use of slow blueprint paper, to make pos- 
sible better and more permanent prints. 

Features include a sliding contact to 
smooth out inequalities in all tracings 
and give 24% inches of uninterrupted 
exposure area; three-speed lamp control 
to permit lamps to be operated on 10, 
15 or 20 amperes, as desired, and avoid 
frequent dryer heat changes; Actinic 
arc lamps to furnish uniform light emis- 
sion, burning for 45 minutes without 
interruption and resuming instantane- 
ously; horizontal water wash to float 
exposed paper horizontally, free from 
tension and wrinkles; chemical applica- 
tor to give a change-over from blue- 
prints to negatives in 30 seconds, or vice 
versa, and provide a method of apply- 
ing potash to one side and hypo to both 
sides of the paper, and five 8-inch 
aluminum drying drums heated either 


HANLON 
WATERS 


Type 303 





is designed to unitize and simplify 
piping hook-ups on field installations 


of reducing regulators, back pressure 
regulators or time cycle controllers. 





Supply Regulator Panel 


Tus panel is a com- 
pact mounting for the high and low 
pressure operating medium regu- 
lators and drip chamber, attaching 
to any HANLON-WATERS motor 
valve diaphragm casing. One con- 
nection to the controlled pressure 
side of regulator and two connec- 
tions from the panel (controlled 
pressure and operating medium) 
are the only connections required 
in the field. 


THE H-W TYPE 303 SUPPLY REGULATOR 
SIMPLIFIES PIPING — SAVES TIME AND 
MATERIAL COST—-OFFERS 100% SALVAGE. 


Specify HANLON-WATERS Control Equip- 
ment with Type 303 Supply Regulator 
Panel on the next Regulator installation. 





° ASK THE MEN WHO 
OPERATE THEM -—— THEY ARE 
OUR BEST SALESMEN! 





Complete information and prices available at your 
nearest HANLON-WATERS Branch. 


HANLON-WATERS, INC. 


TULSA, OKLAHOMA 
New York, Chicago, Pittsburgh, Philadelphia, St. Louis, 
Denver; Shreveport and Lafayette, La.; Fort Worth, 
Houston, Corpus Christi, Longview and Odessa, Texas. 
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Pease Model 22-16 Blueprinter 


with gas or electricity to provide grad- 
ual drying without distorting the paper. 


Filter 
STAYNEW FILTER CORPORATION 


A water filter employing radial fin 
construction, designated Model CPHLS, 
has been announced by Staynew Filter 
Corporation, Leighton Avenue, Roches- 
ter, New York. 





Staynew’s Radial Fin Filter Insert 


In operation, water passes through 
fabric filter mediums designed for mini- 
mum restriction to water flow. A filter 
insert, measuring 11 inches high by 8% 
inches in diameter, provides an active 
filtering area of 1325 square inches. The 
filter has no moving parts, and is de- 
signed for long periods of operation 
without attention. The insert may be 
removed by unbolting the head and 
removing one wing nut, and units may 
be arranged so that cleaning is effected 
by backwashing with clean water. 


Lock Nut 


SECURITY METAL PRODUCTS, INC. 
A lock nut, designed for repeated ap- 
plication without losing its gripping 
power, has been introduced by Security 
Metal Products, Inc., 374 East Kala- 
mazoo Avenue, Kalamazoo, Michigan. 


E 



































Security Metal’s Lock Nut 





The gripping element consists of a 
slightly eliptical-shaped spring-steel re- 
tainer, permanently sealed in the head 
of a standard nut. The retainer is dis- 
torted to circular shape by the bolt. 


Rheostat 


OHMITE MANUFACTURING 

COMPANY 

A generator field control rheostat de- 
signed to provide smooth, close, grad- 
ual control of generator voltage has 
been announced by Ohmite Manufac- 
turing Company, 4835 Flournoy Street, 
Chicago. 





Ohmite’s Field Control Rheostat 


They are available tapered or uni- 
formly wound, designed to provide con- 
trol for separately or self-excited gen- 
erators. They are supplied in 10 sizes, 
from 25 to 1000 watts, and feature com- 
pact vitreous enameled construction. 


Plastic Pump 
MILTON ROY 

A transparent plastic pump for han- 
dling dilute acids, hypochlorites and 
other chemicals has been announced by 
Milton Roy, 1325 East Mermaid Ave- 
nue, Philadelphia. 




















Milton Roy Plastic Pump 


The pump is machined from a solid 
block of plastic material, and features 
visibility at all times of the flow of 
liquid being pumped and the movement 
of the valve checks and pump piston. 
The plastic provides a natural resist- 
ance to chemical attack. 

The pump features a flat-plate cover 
which, when removed, permits cleaning 
the complete valve assembly without 
disturbing pipe connections to the pump. 
Units are available in capacities of from 
YZ to 20 gallons per hour. 
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Packings 
THE B. F. GOODRICH COMPANY 

Two types of sheet packing, one made 
of Ameripol, synthtic rubber developed 
after 14 years of research, and the other 
of Koroseal, synthetic elastic material, 
have been announced by The B. F. 
Goodrich Company, Akron, Ohio. 

The Ameripol product is a dark pack- 
ing designed to resist action of oils, heat 
and cold, and to resist water absorp- 
tion. Tensile strength is approximately 
1500 pounds, elongation 400 percent, and 
Shore durometer hardness 78 to 92. It 
is made to order only in 100-pound 
rolls, approximately 36 inches wide in 
thicknesses from 132- to 1/4-inch. A 
square yard of the 1/16-inch size weighs 
approximately 434 pounds. 

Koroseal packing is designed to resist 
action of oils and solvents, and of some 
corrosives. Tensile strength is about 
2200 pounds, elongation 300 percent, and 
Shore durometer hardness 73 to 77. It 
is furnished in 26x 36-inch sheets, with 
the 1/32-, 1/16-, 1/8- and 3/16-inch 
sheets carried in stock and other thick- 
nesses made to order. 


Photo-Electrode Control 


THE BROWN INSTRUMENT 

COMPANY 

A method of protection against fail- 
ure of oil, powdered coal and lumi- 
nous gas flames, designated Protectoglo 
photo-electrode system, has been an- 
nounced by The Brown Instrument 
Company, Wayne & Roberts Avenues, 
Philadelphia. 

It employs a photo-electric principle 
that avoids the necessity of placing a 
metallic electrode in the flames. The 
system detects presence of a flame by 
means of light emitted when a burner 
is in normal operation. 

The heart of the system is a light- 
sensitive device. In operation, light from 
the flame is directed upon a photo cell, 
resulting in a small flow of current 
through the cell which is amplified by 
a vacuum-tube circuit until of sufficient 
magnitude to close a relay. Through the 
relay contacts, the main fuel valve is 
energized. 

Response of the system to flames of 
different luminosity may be changed on 
the job by means of a sensitivity ad- 
justment. With the adjustment in the 
maximum position, the unit will re- 
spond to the light of a candle, while 
at the other extreme, with the adjust- 
ment at the minimum position, no 
amount of light will close the relay. 

To prevent transient flame disturb- 
ances from causing unnecessary shut- 
downs, the system has been designed to 
provide a time lag in the relay opera- 








‘ 


Brown’s Photo-Electrode Control 
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tions, provided by the discharge of a 
small capacitor at the right of the sensi- 
tivity adjustment. The unit is designed 
so the time lag bears a direct relation 
to flame luminosity and to the setting 
of the sensitivity adjustment. For a 
given sensitivity setting, time lag is de- 
signed to increase with an increase in 
light intensity of the flame. Similarly, 
if the light intensity remains constant, 
increasing the sensitivity will also in- 
crease the time lag. The lag may be 
varied from zero to a maximum of 10 
seconds. 

The unit is supplied with a swivel 
mounting that can be screwed to a 
length of 1%-inch pipe supported from 
the floor. The advantages of such a 
mounting are described as isolating the 
unit from the heat of the burner and 








furnace wall, and providing a ready 
means for sighting on the flame. 

The system is designed to protect a 
luminous flame against explosion haz- 
ards. It is supplied for 115 volts, 25 to 
60 cycles, inclusive. It is furnished as 
a cut-off model, for manual restarting. 


Gloves 
MILLER RUBBER COMPANY 

A line of neoprene-coated canvas 
work gloves in knit-wrist and gauntlet 
types has been announced by Miller 
Rubber Company, Akron, Ohio. 

The gloves are designed to resist oils, 
fats and greases, and to offer a tough 
wearing surface. The knit-wrist glove 
is wrist length, while the gauntlet type 
is 14% inches long, including a 6-inch 
gauntlet. 











AIRETOOL 
CATALYST 
TUBE 
CLEANERS 


CLEAN CATALYST TUBES SAFELY WITHOUT PROTECTIVE CLOTHES 


Gone is the danger of severe burns from cleaning catalyst 
tubes! Gone is the danger of tube corrosion! Gone is the 
necessity of slowing down operators with heavy rubker cloth- 
ing and respirators! Airetool’s new Catalyst Tuke Cleaners 

* eliminate these dangers and inconveniences. The spent catalyst 
is cleaned out and deposited in receptacles connected with the 


OTHER 
AIRETOOL 
REFINERY 

SPECIALTIES 


TUBE CLEANERS 
TUBE JIGS 


PLUG SEAT 
PROTECTORS 


TUBE GAUGES 
CALIPERS 


POLISHING AND 
BUFFING MOTORS 


TOOL TRUCKS 
PLUG RACKS 


* 


conveyor system, 


cleaner’s discharge opening or removed by an exhaust fan or 


In a recent demonstration of the Airetool Catalyst Tube 
Cleaner, the cleaning time was actually reduced 75%, The 
labor cost was cut 50% and dust was eliminated from the 
surrounding atmosphere. 

Airetool Catalyst Tube Cleaners are being made for vertical 
reactor tubes, catalyst converter and tower type units. Each 
is guaranteed to perform properly and eliminate the present 
operating hazards, Our new Bulletin FR-59 teils the complete 
story. Send for it at once. 


AIRETOOL MFG. CO. 
SPRINGFIELD, OHIO 


Representatives in Principal Cities 


NEW YORK OFFICE — 50 CHURCH ST. 




















LOW-COST WAY 
TO DE-SCALE 
REFINERY 
EQUIPMENT 


Are you using raw commercial 
acids to remove insulating 
scale deposits and rust from 
refinery equipment ? 


Why not play SAFE .. . and 
save money at the same time 
by using far safer Oakite Com- 
pound No. 32. Used as directed 
by our Service Representative, 
it dissolves deposits that pre- 
vent proper heat transfer on 
vacuum condensers, cooling 
coils, water-cooled booster 
pumps, compressors, ammonia 
condensers, water side of oil 
coolers, Diesel engine water 
jackets. Operating costs are 
lowered .. . efficiency is in- 
creased, 


Time Money 


ON THESE JOBS, 


Cleaning the safe, low-cost Oakite 
way opens up many opportunities for 
savings too, on such other jobs as 
washing oil drums, salvaging dirty 
valves and fittings, removing sludge 
deposits from heat exchangers. In- 
teresting data gladly mailed on re- 
quest. Won’t you write today? 


OAKITE PRODUCTS, INC. 
50B Thames Street, New York, N. Y, 


Representatives in All Principal Cities of the 
United States and Canada 
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United States Stoneware Acquires 
Federal Clay Products Company 


The United States Stoneware Com- 
pany, Akron, Ohio, has acquired The 
Federal Clay Products Company, Min- 
eral City, Ohio. 

The newly-acquired company has 
been incorporated as The Federal Re- 
fractories Corporation, and will continue 
its line of fire brick, refractories, and 
high-temperature cements. The plant 
will be expanded to handle the business 
of The United States Stoneware Com- 
pany on tower packing rings, spiral 
rings, acid-proof brick and lining tile, 
while the company’s Tallmadge (Ohio) 
plant will be used for acid-proof piping, 
tank linings, process equipment, jar 
mills, acid-proof tanks, and pumps. New 
equipment is being installed. 


Arthur G. McKee Opens New 
Cleveland Headquarters Building 


Arthur G. McKee & Company opened 
a new headquarters building at 2300 
Chester Avenue, Cleveland, February 1. 

The new building has approximately 
34,000 square feet of floor space. It is of 
two stories, with one main section and 
two wings. Construction is of brick, 
steel and concrete. The building is air 
conditioned for year around operations, 
and has electric fluorescent lighting. 
Two drafting rooms are located on the 
second floors of the wings, and each can 
accommodate 80 draftsmen. Estimating 
and other engineering offices are on the 
second floor of the main section. On the 
lower floor of one of the wings, space 
has been provided for about 50 tracers 
and the remainder of the first floor space 
of both the main section and the wings 
of the building is for administrative, 
sales, accounting, purchasing and cleri- 
cal purposes. 

It is expected that both the company’s 
new facilities and the company’s former 
offices at 2422 Euclid Avenue, Cleve- 
land, will be fully utilized at least during 
the duration of the present national 


emergency. The dollar volume of con- 
tracts taken by the company covering 
design and construction of oil refineries, 
blast furnaces and steel plants during 
the; past year was twice that of the 
largest previous year in its history. 

The company is now increasing its 
force of engineers, designers and drafts- 
men to meet the additional needs for 
current and pending contracts. In this 
connection, the company has established 
an engineering personnel division whose 
function will be to plan for future needs 
of engineers for both office and field 
work. 


Blackmer Pump Company 
Announces Plant Addition 


Contracts for an addition to its plant 
and office building have been awarded 
by Blackmer Pump Company, Grand 
Rapids, Michigan, according to N. J. 
Harkness, executive vice president. 

The new addition will double the en- 
gineering department space, increase 
office facilities, and add somewhat to 
the testing and production departments. 
The building will be of brick and con- 
crete construction, to harmonize with 
the present buildings. Contract calls for 
completion, ready for occupancy, by 
March 1. 


Arcos Corporation Doubles 
Stainless Electrode Capacity 


Arcos Corporation, Philadelphia, has 
announced an addition to its stainless 
electrode manufacturing plant which 
will give it approximately 100 percent 
increase in capacity. The new units have 
been in partial operation since mid- 
January, and will be completed by mid- 
February. 


Gulf Coast Petroleum Laboratory 
Established at Houston 

Gulf Coast Petroleum Laboratory, 
Inc., has entered the Gulf Coast area 
with headquarters at 1215 Dumble 
Street, Houston, to provide refiners and 


One of two drafting rooms, each accommodating 80 draftsmen, at new headquarters 
of Arthur G. McKee & Company. 
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AND NOW IT’S “STANDARD” WHERE HIGH CAPACITIES 
ARE REQUIRED FOR PUMPS IN HAZARDOUS LOCATIONS 


This Westinghouse explosion-resisting, motor for refinery and pipe 
line service was the first large motor for “(Hazardous Locations’’ to 
be built without the use of forced ventilation or external cooling 
equipment. Instead, it employs the long-proved dual ventilated 
frame originally developed by Westinghouse. 

The design met the industry’s needs so completely that it has 
now become ‘“‘standard’’—proved by the purchase of more West- 
inghouse motors of this type than those of all other manufacturers 
combined. It is available in ratings up to 1000 hp, 3600 rpm. 

More than electrical ability was required to design these motors. 
Our engineers constantly study the petroleum industry and its 

: 4 4 needs. They appreciate the jobs that motors do—and what break- 
THEIR EXPERIENCE WORKS FOR YOU | downs can cost. So, they build electrical equipment in the light of 
For more than 50 years, Westinghouse engineers have this practical experience. 
worked side by side with every branch of the petroleum § That’s why it always pays to talk with your local Westinghouse 
industry, to develop electrical equipment to meet your § representative when you have an electrical problem. You get “high 


specific requirements. Take advantage of this experi- test” ability that is ready to go to work for you. Try it, for your 
ence and ability on your next electrical problem. : 
next electrical need. 


WESTINGHOUSE ELECTRIC & MANUFACTURING CO. 
EAST PITTSBURGH, PA. 


estinghouse 


ELECTRICAL PARTNER OF THE PETROLEUM INDUSTRY 





J-94383 
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ELECTRIC 











“WULCAN 
SUPERIOR” TONGS 











handle 
BOTH pipe 
and fittings 


Here is the unbeatable 
tongs for Refinery 
use, 


“Vulcan Superior” isa 
universal service tongs 
for both pipe and fit- 
tings—TWO tools in 
one. You can switch 
from one to the other 
instantly—no parts to 
change, no adjust- 
ments to make. Seven 
sizes, with either flat 
link or cable chain, 
handle pipe and fit- 
tings from \%& to 12 
inches. Fully guaran- 
teed, Write for com- 
plete Williams’ catalog 
or see our advertise- 
ment in the Composite 
Catalog. Buy from 
your supply store. 





Interior view of the Gulf Coast Petro- 
leum Laboratory is shown above, with 
exterior of the plant shown at the right. 


producers with facilities for analyses 
of petroleum and its products. 

Complete facilities are available for 
making gas analyses, and for testing 
and evaluating all types of petroleum 
products. An experienced technical staff 
is maintained, and high- and low-pres- 
sure containers are available for taking 
gas and liquid samples. 


Hercules Takes Additional 
Factory Building at Canton 

Acquisition of a four-story factory 
building adjoining its property has been 
announced by Hercules Motors Corpo- 
ration, Canton, Ohio. Work of recon- 
ditioning the plant to accommodate ex- 
panding production requirements has 
begun, and plans call for beginning 
operations in the new unit by April 1. 

In taking over the property, the com- 
pany adds 164,000 square feet of factory 
floor space to its present facilities, and 
approximately seven acres of property 
to its present tract. It gives the com- 
pany possession of an industrial island 
in the center of the city covering ap- 
proximately 16 acres. 


Wm. B. Seaife & Sons 








chemical plant adjacent to its present 


plant establishment at Monsanto, IIli- 
nois. The cost of the plant is to be de- 
frayed by the government, which will 
retain title to the buildings and installa- 
tions. The site for the new plant is 
ground owned by the company, leased 
to the government without charge. 
Products of the plant are to be fur- 
nished the government at cost. 
Chemicals to be produced at this plant 
are to be used in connection with the 
manufacture of gas protective equip- 
ment for troops. These chemicals have 
no known commercial application and it 
is mutually desirable that ownership of 








J. H. WILLIAMS & CO. 


225 LAFAYETTE ST. NEW YORK 





the plant be vested in the government. 


Change Firm Name 

Wm. B. Scaife & Sons Company, 
Oakmont, Pennsylvania, has changed 
its firm name to Scaife Company. The 
change, made for simplification, does 
not affect corporate structure or man- 
agement of the company. 


Revere Copper & Brass 
Announces Defense Award 

Revere Copper & Brass Incorporated, 
230 Park Avenue, New York, has an- 


Headquarters for: Drop-Forged 
Wrenches (Carbon and Alloy), Detach- 
able Socket Wrenches, Reversible 
Ratchet Wrenches, Tool Holders, “C” 
Clamps, Lathe Dogs, Eye Bolts, Hoist 





Hooks, Thumb Nuts and Screws, Chain 
Pipe Tongs and Vises, etc., etc. 


ILLI 





VULCAN 
SUPERIOR 
PIPE ano FITTINGS TONGS 
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Organized in 1802 by Jeffery Scaife, 
the original shop was in what is now 
downtown Pittsburgh. The name, Wm. 
B. Scaife & Sons was first used in 1871, 
and “Company” was added in 1901. In 
1892, the plant was moved to Oakmont, 
suburb of Pittsburgh. 


Monsanto Chemical Announces 
New Defense Plant 


Monsanto Chemical Company has an- 
nounced plans for erection of a new 


nounced the Revere Award, to consist 
of nine cash prizes totaling $10,000 to 
be given American workmen in the 
metal industry for suggestions that will 
do most to accelerate the country’s in- 
dustrial defense program. 

A 20-page booklet has been issued de- 
scribing the award, giving a list of 
prizes, stating who may enter, and ex- 
plaining for what it will be given. Five 
judges have been chosen, representing 
science, labor, industry, and the Army 
and Navy. 
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You Can Get Not 1 but 5 Forms of Control in the 





WS 





NEW TAYLOR FULSCOPE CONTROLLER 


HE NEW Taylor Fulscope Control- 

ler is unique. It can grow in your 
plant. It can grow as your processing 
needs grow. At first your processing 
needs may be simple, so you install the 
simplest form of the new Fulscope. As 
time goes on, perhaps your production 
expands, and your processing operations 
become more demanding. You need a dif- 
ferent controller. What to do? Buy 
another instrument? You don’t need to! 
Another unit assembly may be added 
to or substituted in your basic Fulscope 
Controller. That converts it into the con- 
troller your progressing needs require. 
You see, merely by adding or substitut- 
ing such unit assemblies in the drilled 
and tapped Fulscope cases, it’s possible 
to expand the Fulscope Controller to 





give all types of process control —from 
simple fixed high sensitivity, through ad- 
justable sensitivity, adjustable sensitivity 
with automatic reset, to adjustable sensitiv- 
ity with Pre-Act, (Taylor’s amazing new 
control effect based on rate of control- 
point deviation) and adjustable sensitivity 
with automatic reset and Pre-Act, the ulti- 
mate in process control. You may never 
need such advanced control, but Taylor 
has it if you want it. The new Taylor 
Fulscope Controller is industry’s 5-in-1 
controller for al/kinds of process control. 

There’s a national need today for this 
astonishingly versatile, adaptable Ful- 
scope Controller. Industry’s biggest job 
is helping America prepare fast. You 
must be prepared to produce top quality 
at top speed. With this new Taylor Ful- 


scope Controller in your plant, you are 
prepared. No other process controller is 
so completely new—none has been so 
completely redesigned (not just tinkered 
with) —no other is so easily adaptable to 
growing, changing processing needs. 
Your own preparedness program can well 
begin with the new Taylor Fulscope 
Controller. 

Ask the Taylor man what the 5-in-1 
features of the new Fulscope mean spe- 
cifically to you. Find out about the re- 
cording and indicating types—for tem- 
perature, pressure, flow, and liquid level. 
Learn about the new Taylor Recorder, 
twin of the Taylor Fulscope Controller. 
Now—from Taylor Instrument Com- 
panies, Rochester, N. Y. Plant also in 
Toronto, Canada. 

















Not 1, but all these 5 Forms of Control Available 
in the NEW TAYLOR FULSCOPE CONTROLLER 
Fixed High Sensitivity— Adjustable Sensitivity—Adjust- 
able Sensitivity with Automatic Reset (in same case)— 


Adjustable Sensitivity with Taylor’s unique Pre-Acteffect 
Adjustable Sensitivity with Automatic Reset and Pre-Act 


All Fulscope Controller cases are drilled and tapped to permit 


adding or substituting different forms of control—easily, right in the field! 
BE PREPARED with TAYLOR INSTRUMENTS 
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SAFETY TOE 
Available on all 


SHOES at slight 
extra cost. 


































Davenrort Woop SOo.es are designed for 
use in refineries where underfoot conditions 
are too tough for ordinary soles. Woop SoLes 
provide safer footing on slippery floors and 
rough, uneven surfaces. Tough maple soles, 
cut for comfortable walking, long outwear 
ordinary soles. Also special shoes designed to 
meet your particular requirements. It will 
pay you to investigate Davenport Woop 
Sote SHoes. WRITE for FREE CATALOG 


and latest prices! 


F. J. STAHMER SHOE CO. 


2351 Boies Ave. Davenport, lowa 





FRACTO 


CONDENSERS 


for High Pressure 
Velo Meilelve-lallan 





















Also Heat Exchangers for Vac- 
uum and Atmospheric Service. 





vact? ) Patentedin the United 
Contro/ 






States and Foreign 





Countries 






C. H. LEACH CoO., Inc. 


117 Liberty Street, New York, N. Y. 




















Supply Personals 








J. W. Gardner, board chairman of 
Gardner-Denver Company, was recent- 
ly honored on com- 
pletion of 60 years 
service with the com- 
pany by an award 
of a gold, diamond- 
set watch-fob model 
of a steam governor. 
He joined the com- 
pany founded in 1854 
by his father, the 
late Robert W. Gard- 
ner, as a boy of 1/7, 
starting as an ap- 
prentice machinist. 
His service includes 
nearly 30 years as 
president, and in 
more recent years, as executive com- 
mittee chairman and board chairman. 


J. W. Gardner 


L. A. Mullen has been made manager 
of sales of tubular products for Pitts- 
burgh Steel Com- 
pany, Pittsburgh. He 
has been associated 
with the company 
since January, 1938, 
first as assistant dis- 
trict sales manager 
at New York, later 
as district sales man- 
ager at Chicago, and 
for the past year as 
assistant manager of 
sales in Pittsburgh. 
Before joining the 
company, for ten 
years he had been 
associated with Re- 
public Steel Corporation in various sales 
capacities. 





L, A. Mullen 


H. H. Wilson, sales manager of Frick- 
Reid Supply Corporation, Tulsa, has 
been made a vice president, with head- 
quarters shifted from Tulsa to Houston. 
He entered services of the company in 

July, 1920, at Tulsa, 


served in_ several 
branch stores, and 
for a number of 


years was manager 
of the company’s of- 
fice at Dallas. He 
had been sales man- 
ager since June, 1938. 

Rainey Elliott, for- 
merly manager of 
the company’s Dal- 
las office, who en- 
tered the employ of 
the company in Jan- 
uary, 1935, has been 
named to succeed 
Wilson as sales manager. He will trans- 
fer his headquarters to Tulsa. 

H. L. Wilkins, former general district 
sales manager with headquarters at 
Mount Vernon, Illinois, has been named 
manager of branch stores, to be located 
at Tulsa. 

F. J. Kopp, former Panhandle district 
sales manager has been named manager 
of the Dallas and Fort Worth offices, 
and stores formerly in the Panhandle 
district have been placed in the South- 
ern Oklahoma-North Texas District 
under H. D. Stanley, sales manager at 
Wichita Falls. 

J. W. Kane, former Gulf Coast as- 


H. H. Wilson 


sistant district manager, has been made 
sales manager of the company’s new 
Southwest Texas district, with head- 
quarters at San Antonio; U. G. White, 
Jr., Mt. Vernon, Illinois, has been 
named Illinois-Kentucky district sales 
manager, and R. R. Boyer, Mt. Pleas- 
ant, has been named Michigan district 
sales manager. 


G. Donald Spackman has been ap- 
pointed general manager of Lukens 
Steel Company and its subsidiaries, ac- 
cording to Robert W. Wolcott, presi- 
dent. Spackman was born June 29, 1895, 
at Coatesville, Penn- 
sylvania, and attend- 
ed Coatesville High 
School and Swarth- 
more College, grad- 
uating from the lat- 
ter in 1917 with a 
B.A. degree. His me- 
chanical engineering 
degree was awarded 
in 1924 bv Swarth- 
more College. In 
1919, he joined Lu- 
kens Steel Company, 
serving in the me- 
chanical department 
and handling steam, 
hydraulic and combustion problems. In 
December, 1920, he was appointed fuel 
engineer, serving in that capacity until 
August, 1925, when he was appointed 
superintendent of the flanging depart- 
ment. In 1929, he was appointed assis- 
tant general superintendent. When the 
Lukenweld Division was formed in May, 
1930, he was elected president, and in 
1936 was appointed general superinten- 
dent of Lukens Steel Company. 





G, D. Spackman 
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MT He at-Treated 


alloy steel 


FS: 
lence 
fittings 

and 


valves 


Manufacturers of 


Special 
BOLTS 
STUDS 

NUTS 


of high strength, heat-treated alloy steels, 
corrosion and heat resistant alloys, non- 
ferrous metals and carbon steels for 
refineries, natural gasoline plants and manu- 


facturers of refinery and oil field equipment. 


Write for complete catalog! 


VICTOR PRODUCTS CORP. 
2641 Belmont Ave. © Chicago, Ill. 





















































B. B. Williams resigned as president 
of The Cooper-Bessemer Corporation, 
Mount Vernon, Ohio, to become board 
chairman, succeeding E. J. Fithian, who 
resigned. Charles B. Jahnke, vice presi- 
dent and general 
manager for the past 
2% years, has been 
named president. 
Fithian, one of the 
founders of Besse- 
mer Gas Engine 
Company and its 
president for several 
years, will continue 
as a director. 

Williams, who will 
continue in an active 
capacity as head of 
the corporation, has 
been with the Coop- 
er-Bessemer Corpo- 
ration and its predecessor, C. & G. 
Cooper Company, for 40 years, starting 
as sales engineer. He was made secre- 
tary in 1912, became vice president and 
general manager four 
years later, and in 
1920 was elected 
president. He re- 
tained that position 
when C. & G. Coop- 
er Company was 
merged with Besse- 
mer in 1929 to form 
the present corpora- 
tion. 

Jahnke joined the 
company in 1935 as 
chief engineer, and 
since July, 1937, has 
been vice president 
and general man- 
ager. A 1910 graduate of the University 
of Cincinnati, he was with Fairbanks, 
Morse & Company for 21 years, first 
as chief engineer and later as works 
manager of its plant at Beloit, Wis- 
consin. He jointed International Har- 
vester Company in 1931 to take part in 
their program of developing diesel en- 
gines for farm machinery. 





B. B. Williams 


C. B. Jahnke 


Tom H. Pike, Jr., west coast district 
manager for Tube-Turns, Inc., Louis- 
ville, Kentucky, has established perma- 
nent offices in Los Angeles, at 210 West 
Seventh Street. The entire west coast 
and territory inland as far as Salt Lake 
City will be serviced from the new 
office. 


Orville T. Barnett has been named 
engineer of tests in the welding elec- 
trode department of The Metal & Ther- 
mit Corporation, New York. A chem- 
ical engineering 
graduate of Armour 
Institute of Technol- 
ogy, he was former- 
ly associated with 
Carnegie Illinois 
Steel Corporation in 
its metallurgical con- 
trol department, and 
later was with Black, 
Sivals & Bryson, 
Inc., Oklahoma City, 
where he had charge 
of shop inspection. 
He will have charge 
of all electrode test 
work, including manufacturing control 
testing at Jersey City and East Chicago 
plants, as well as research work on uses 
and applications of electrodes. 





O. T. Barnett 


February, 1941 








Foster Dee Snell has been elected 
president of the Alumni Association 
of the graduate school of Columbia 
University. He received his M. A. de- 
gree there in 1922 and a year later was 
given his Ph.D. in chemistry. For the 
past 20 years he has been president 
of Foster D. Snell, Inc., a firm of con- 
sulting chemists in Brooklyn. 


Harry A. Burdorf and Frank P. 
Rhame, vice presidents of Lunken- 
heimer Company, Cincinnati, Ohio, 


have been elected to the company’s 
board of directors. Burdorf, who has 
been with the company since 1905, is 
vice president in charge of sales, and 
Rhame, who joined the company in 
1919, is vice president in charge of sales 
engineering. 


George Rinck, assistant Eastern sales 
manager for Caterpillar Tractor Com- 
pany, Peoria, Illinois, has been named 
Eastern sales manager, succeeding 
Henry M. Hale, resigned. Kenneth Cox 
is taking over Rinck’s former duties. 


D. S. Mix has been assigned responsi- 
bility for media and publishers relations 
for General Electric Company, succeed- 
ing the late F. R. Davis. 


Alfred W. Thompson was elected 
president, treasurer and general manager 
of The Ludlow Valve Manufacturing 
Company, Troy, New York, at a recent 
meeting of directors. Formerly vice 
president and general manager, he suc- 
ceeds as president Livingston W. Hous- 
ton, who has been associated with the 








for SPEED, POWER and GUTS 
ROTO is the Gun for YOU 





Roto guns have what it takes to do a real tube 
cleaning job in refineries. They have all the speed 
and power you need to knock out the toughest 


coke—and faster than you ever did it before. 
Roto guns are available for all tube sizes and 
shapes up to 12" I. D., with keen, hard cutter 
heads for every kind of deposit from soft sludge 


to rock-hard carbon. 


How about giving Roto a chance on your next 


cleaning job? 
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Model 112 Air - Driven 
Motor with self-feeding 


cage-type head and 
air valve for one-man 
operation. 








See Our Adv. in Sweet's Catalog 


The ROTO Company 


145 Sussex Ave. Newark, N. J. 
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The money-saving uses of Smooth-On 
No. 1 are almost endless. This many- 
purpose iron repair cement will seal 
eracks in process apparatus, heaters, 
pumps, valves, piping and machinery 
parts, will stop leaks at pipe connec- 
tions, seams, bolts, rivets, screws, etc., 
and will tighten loose fixtures. 





Buy Smooth-On No. 1 in 1 or 5-lb. can or 25-lb., 
100-1b.” keg. 


. To prevent 
or stop 
pipe joint leaks 


on all types 
of connections 





When leaks occur at screw-thread pipe 
joints, reassembly with Smooth-On No. 
3 will assure a lasting seal even if the 
threads are worn or damaged. 





On gasketed and other pipe connec- 
tions, too, Smooth-On makes and keeps 
the joints tight, because this soft metal 
filler retains its body, does not dry, 
shrink or blow out, is not affected by 
steam, water, oil or gas. 

Buy Smooth-On No. 3 in 1-lb., 5-lb. cans or 25-16. 


kegs. 


40-Page Repair Handbook 


Every engineer should have | 
a copy of this useful repair 
manual, with 170 diagrams | 
and simple instructions for 
ingenious, practical shortcuts 
in emergency repairs and 
routine maintenance jobs. 
Write for your copy. 


Buy Smooth-On from your supply 
house or if necessary, from us. 








For your protection, insist on 
Smooth-On used by engineers 
since 1895. 


Smooth-On Mfg. Co., Dept. 11 
570 Communipaw Ave., Jersey City, N. J. 


Doit with — 
SMOOTH-ON 
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company for 22 years and as president 
for the past eight years. Houston was 
elected board chairman and will con- 
tinue in an active executive capacity in 
the management of the company. 
Joseph H. Egolf, with the company 
for the past 50 years and treasurer for 
the past eight years, retired from active 
service. Other officers elected were 
Harry Hoffman, New York, a _ vice 
president, and John Ireland, Troy, as- 
sistant secretary and assistant treasurer. 


John G. Martin and Richard C. Mur- 
phy have been named eastern and west- 
ern regional managers, respectively, of 
Ethyl Gasoline Corporation in an ex- 
pansion program described by J. Coard 
Taylor, vice presi- 
dent in charge of 
sales and advertising, 
as designed to effect 
closer coordination 
with the sales pro- 
grams of oil and au- 
tomotive companies. 
They will aid Harry 
W. Kaley, general 
sales manager, in di- 
recting the corpora- 
tion’s 10 division of- 
fices. Territories 
served by the Bos- 
ton, New York, Day- 
ton, Baltimore and 
Atlanta division offices comprise the 
eastern region under the direction of 
Martin, while the Chicago, Kansas City, 
Tulsa, Los Angeles and Seattle divisions 
will be under Murphy’s direction. 

Murphy joined Ethyl Gasoline Cor- 
poration in 1929, be- 
came assistant man- 
ager of the New 
York division in 
1935, and manager in 
1936. Previously, he 
had served as field 
representative in the 
Baltimore, Boston, 
Atlanta and New 
York divisions. He 
was born in Olean, 
New York, attended 
Cornell University, 
and formerly was 
with the National 
City Bank in New 
York. 
began his service with the 
Company in March, 1927, as a field 
representative in the Middle Atlantic 
States. Transferred to the southwest, 
he supervised activities in Texas, Ar- 
kansas, Louisiana and Oklahoma, later 
becoming Tulsa Division manager. In 
1932, he was assigned to specialized 
sales work in New York. The corpora- 
tion’s clinic system, of which he was 
made national director in 1937, was de- 
veloped during his four years of ex- 
perimental work in sales promotion on 
the West Coast. 

P. A. McTerney has been appointed 
manager of sales for the large motor 
and generator division of General Elec- 
tric Company’s Industrial Department. 
He will have charge of sales of large 
direct-current motors and _ generators 
and motor-generator sets, as well as 
synchronous motors and AC engine and 
belt-driven generators. 

M. C. Bellamy, since 1934 sales en- 
gineer of the Seattle office of The Tim- 
kin Roller Bearing Company, Canton, 
Ohio, has been made district manager 
of industrial bearing and steel sales for 
the Seattle territory. 


J. G. Martin 





R. C. Murphy 


Martin 
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ALL TYPES OF 


EVALUATION 


AND 


GAS ANALYSIS 
WORK 

WITH LABORATORY FACILITIES 

IN HOUSTON 


A well equipped laboratory and 
experienced analysts operating 
under close supervision of our 
technical staff assure accurate re- 
sults that are promptly obtained. 


TESTED SAMPLE CONTAINERS 
Furnished on Request 


CALL WOODCREST 6-2679 
OR WRITE TO 


GULF COAST PETROLEUM 
LABORATORY, Inc. 


1215 DUMBLE ST. HOUSTON 


























CHEMICAL ENGINEER 


experienced in refinery engineer- 
ing, including heat transfer and 
rectification calculations and high 
pressure process design. Location: 
Southwest. State age, education, 
experience, and salary expected. 


Address 
WRC, 1304-05 Hunt Building, 
TULSA, OKLAHOMA 























OIL BOOKS 


P. O. Box 2608 








The knowledge gained through years of 
work and study by some of the most 
capable men in the oil industry is set 
down in the various oil books published 
and sold by the Gulf Publishing Com- 
pany. Catalog of these books furnished 
upon request. 


THE GULF PUBLISHING COMPANY 
Houston, Texas 
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PRODUCTS 


for the Petroleum Industry 


—BAKELITE SPECIALTIES— 


Pump Valves, Piston Rings and 
Rod Packing for Reciprocating 
Fluid Pumps, Air Compressors 
and Gas Compressors. 

Corrosion resistance, durability, ex- 
tremely low moisture-absorption, high 
insulating qualities and tensile 
strength characterize our Bakelite 
Products. Particularly desirable for 
non-lubricants. 


Write for Bulletin and price list 














INDUSTRIAL 
ENGINEERING SERVICE 


310 Thompson Building 
TULSA, OKLAHOMA 

















J. N. Kint, who formerly represented 
Worthington Pump 
& Machinery Cor- 
poration in the Los 
Angeles area, has 
been named to the 
sales force of Pitts- 
burgh Equitable Me- 
ter Company and 
Merco Nordstrom 
Valve Company, ac- 
cording to H. Boe- 
zinger, district man- 
ager. He will repre- 





sent the affiliated 
companies in_ the 
Southern California 
J. N. Kint territory. 
Louis R. Botsai has been appointed 


manager of the Gearing Department of 
the East Pittsburgh Division of West- 
inghouse Electric & Manufacturing 
Company, it was announced by A. C. 
Streamer, general manager of the divi- 
sion. For the past three years, Botsai 
has been sales manager of the com- 
pany’s Small Motor Division in Lima, 
Ohio, and before that he was for eight 
years sales manager of gearing appara- 
tus at the Westinghouse Nuttall Works 
in Pittsburgh. 


James Finley has been placed in 
charge of a new Cleveland engineering 
and sales office of The Vapor Recovery 
Systems Company, Compton, Califor- 
nia. A mechanical engineering graduate 
of Loyola University, he is making his 
headquarters at 1010 Euclid Avenue. 


William S. Shipley and Stewart E. 
Lauer were named board chairman and 
president, respectively, of York Ice Ma- 
chinery Corporation when directors and 
stockholders held their annual meetings 
last month. Other officers named were 
Elmer A. Kleinschmidt, executive vice 
president; Samuel J. Shipley, vice presi- 
dent and treasurer; Llewellyn Williams, 
vice president, and Vincent K. Keesey, 
secretary. Appointments included John 
F. Lebor, assistant treasurer; Donald 
M. Magor, comptroller, and C. J. Ma- 
lone, W. A. Pusch and T. A. Stebbins, 
assistant secretaries. 


H A. Ward has been named Houston 
representative for Greene, Tweed & 
Company, New York. His headquarters 
are at 1420 Indiana Avenue. 


Alex M. Brooks has been elected 
president of Chaplin-Fulton Manufac- 
turing Company, 
succeeding W. S. 
Ralston, who died 
last July. A grand- 
son of M. B. Chap- 
lin, one of the com- 
pany’s founders, 
Brooks is the third 
member of his fam- 
ily to hold a respon- 
sible position with 
the company. His 
own active connec- 
tion began in 1930, 
on his graduation 
from Sheffield Scien- 
tific School of Yale University. He be- 
came treasurer in 1934, on the retire- 
ment of his uncle, W. C. Chaplin, and 
was elected vice president in 1937. 





A. M. Brooks 


James G. O’Conor, recently of Wash- 
ington where he has been active in an 
advisory capacity to the United States 
Ordnance Department, has been named 
president of Filtrol Corporation, Los 
Angeles. He succeeds L. R. Steander, 
who will remain active as a director. 
O’Conor completed 20 years of service 
with Gilbert & Barker Manufacturing 
Company, where he was foreign man- 
ager of manufacturing and sales. Earlier, 
he was connected with W. R. Grace & 
Company and with Westinghouse Elec- 
tric & Manufacturing Company. 


William B. Baylor has been made 
assistant district sales manager for Pitts- 
burgh Steel Company at Los Angeles. 
Since September, 1936, he has been field 
engineer for the company in the Los 


Angeles district, and in addition to his 
sales duties in his new capacity, he will 
continue to carry on his engineering 
functions. Before joining the company, 
he was associated with Hughes Tool 
Company, Houston. 


Robert Bischoff, formerly associated 
with Koppers Company in a sales and 
engineering capacity, has been appoint- 
ed sales manager of The Ludlow Valve 
Manufacturing Company, Troy, New 
York, succeeding Joseph H. Egolf, re- 
tired. 


John C. Chaffe has been appointed 
district manager of the Philadelphia 
office of Tube-Turns, Inc., Louisville, 
Kentucky. His office will cover an area 
that extends through Wilmington, Balti- 





Vitah In Refinery Service! 


HOMESTEAD 
LEVER- SEALD 


PLUG VALVES 






Speed, safety, and savings are the much wanted advantages 
which you find in Homestead Lever-Seald Quarter-Turn Plug 
Valves. A quick turn of the upper lever (through a 90° angle) 
fully opens or closes the valve. An easy movement of the 
lower lever seals the valve against leakage, or prepares it for 
instant action even under extreme high temperature and pres- 
sure conditions, and thus assures safety in any emergency. 
No lubrication is required to seal these valves or to make 
them operate. Therefore, you save the time, labor and material 


expense of lubrication, and your profits in- 
crease. Get the advantages of Homestead 
Lever-Seald Valves on your next new job or 
replacement. Metals for every application in- 
clude iron, steel, Monel, Ni-Resist, stainless 


steel, brass and others. 


HOMESTEAD VALVE MFG. COMPANY 


P. O. BOX 16, CORAOPOLIS, PA. 
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Send for Valve Reference 
Book No. 38; and for spe- 
cial quantity prices on 
your valve requirements. 
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more and Washington. The Philadel- 
phia office was simultaneously moved 
from the Lafayette Building to the 
Broad Street Station Building. 


Ralph R. Newquist has been appoint- 
ed manager of the Houston district 
office of Allis-Chalmers Manufacturing 
Company. Since joining the company in 
1934, Newquist has been stationed in the 
district offices at Chicago and Pitts- 
burgh, and more recently at Boston. 
Prior to that he was connected with 
several other engineering and electrical 
firms. He is an electrical engineer grad- 
uate of Pennsylvania State College. At 
Houston, he succeeds K. P. Ribble, who 
has obtained leave of absence for pur- 
poses of health. 


Lawrence D. Bell, William J. Conners 


and Reginald B. Taylor have been add- 
ed to the directorate of Sterling Engine 
Company, Buffalo, as membership of 
that body was increased from seven to 
ten. Other board members are Spencer 
H. Logan, chairman; Charles A. Criqui, 
vice chairman; Addison F. Vars, presi- 
dent; Edward H. Townsend, executive 
vice president and treasurer; Frank J. 
Raichle, secretary, and Frank 4G. 
Cooban and A. K. Barbee. 


Harry J. Schultz has been appointed 
central regional manager of the con- 
struction equipment division of Worth- 
ington Pump & Machinery Corporation, 
with headquarters in Chicago. He was 
formerly manager of the contractors 
division of the Independent Pneumatic 
Tool Company. 
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John Zink MT Oil Burner 


The John Zink MT Steam Atomizing Oil 
Burner features a multiple tangentially 
drilled steam nozzle, which not only 
atomizes but spins the atomized oil. This 
procedure assures equal distribution of 
the fuel to all burner tip ports. 


BURNS OIL LIKE A GAS BURNER — this is the one 
Oil Burner that produces a gas burner heat pattern. 
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As you would expect JOHN ZINK 
and his engineers manufacture a 
very good floor furnace. 








TULSA, OKLA. 


JOHN ZINK COMPANY 


Burners « Floor Furnaces « Unit Heaters 


NEW YORK CITY 
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Wendell R. Carlsen has been named 
sales manager of Pacific Pump Works’ 
centrifugal pump department for the 
Mid-Continent division. He will make 
his headquarters in the Commerce 
Building, Houston, and assist agents al- 
ready established in the area. 


William G. Shrive, Jr., has been 
named factory representative for Har- 
vey-Whipple, Inc., in the New York 
metropolitan area, Westchester County, 
Long Island and Staten Island. He had 
been Eastern sales manager for Mc- 
Clave-Brooks Company for the past 
two years. 


John J. Buckley has been named 
works manager of the Philadelphia 
plant of Sharples Corporation. He was 
formerly an executive of Taft Pierce 
Company. 


Grover M. Herman, Jr., son of the 
board chairman and president of Ameri- 
can-Marietta Company, Chicago, has 
been named to the company’s board, 
while C. S. Beaver, general manager 
of the company’s operations at Marietta, 
Ohio, and High Point, North Carolina, 
and Muir Rogers, manager of the Mid- 
Western industrial finishes division, 
were named vice presidents. 


William C. Yates, manager of the 
control and renewal parts division of 
General Electric Company’s industrial 
department since 1937, has been named 
assistant manager of the department. 


M. P. Robinson, head of Robinson 
Filter Company, has joined Worthing- 
ton Pump & Machinery Corporation to 
take charge of the company’s newly or- 
ganized water purification equipment di- 
vision. Before establishment of his own 
company in 1937, he had been Eastern 
representative of International Filter 
Company, Chicago, for 17 years. 


C. A. Childers, former engineer with 
Happy Belting Company, Tulsa, and 
more recently associated with The Na- 
tional Supply Company at Seminole, 
Oklahoma, has joined the engineering 
staff of B. F. Sturtevant Company, Bos- 
ton. Childers will act as a contact man 
in the engine cooler department, and 
will establish a district office at a later 
date. 


A. B. Morey, treasurer of Gisholt Ma- 
chine Company, Madison, Wisconsin, 
for the past 4 years, has been named to 
a vice presidency. He is succeeded as 
treasurer by H. J. Homewood, account- 
ant and office manager for the past 10 
years. C. K. Swafford, general superin- 
tendent of the company, has_ been 


elected a director. 


Clarence M. Doiseau has been named 
president of Cincinnati Ball Crank Com- 
pany, succeeding Reamy C. Field, board 
chairman, who had been acting as tem- 
porary president. Doiseau joined the 
company in April as vice president and 
general manager. 


J. Hal Marshall, formerly in the sales 
department of Composite Steel Division, 
has been named sales representative in 
the Buffalo district by Jessop Steel 
Company, Washington, Pennsylvania. 
He is a graduate of Marietta College, 
Marietta, Ohio. 


Refiner & Natural Gasoline Manufacturer—V ol. 20, No. 2 











